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ANCIENT  JEWELRY. 

BY  WILTJA.M   DUTHIE. 
(With  a  Coloured  Flate.) 

Antiquarians^  acute^  learned^  and  indefatigable,  have  taken 
such  pains  to  describe,  among  other  ancient  remains,  tbo 
specimens  of  Egyptian  jewelry  which  have  been  discovered  in 
recent  times,  that  it  might  appear  unnecessary  to  treat  of 
them  farther.  After  the  elaborate  explanations  of  Prisse 
d'Avennes,  Daly,  Sir  Gardiner  Wilkinson,  Dr.  Birch,  and 
others,  of  Egyptian  ornaments,  and  the  voluminous  account 
given  by  Mr.  Layard  of  Assyrian  antiquities,  there  might 
appear  to  be  a  certain  presumption  in  any  attempt  to  enlarge 
upon  a  subject  which  had  been  already  so  amply  and  so  ably 
treated. 

But,  however  carefully  these  ancient  and  interesting  reUos 
may  have  been  described  in  an  archaoological  point  of  view, 
they  have  never  yet  been  dealt  with  in  a  practical  way  as 
pieces  of  workmanship ;  and  it  is  in  this  light  it  is  purposed 
to  consider  them  here.  It  is  evident  that,  so  considered,  they 
offer  a  very  interesting  field,  not  merely  for  speculation,  but 
for  the  accumulation  of  proofs  directly  tending  to  show  the 
progress  made  in  the  finer  mechanical  processes  of  art- work- 
manship in  those  early  ages.  To  a  workman,  testing  them  by 
his  own  special  knowledge,  they  may  give  evidence  of  a 
character  different  firom,  and  not  less  interesting  than,  that 
offered  to  the  antiquarian  and  the  philosopher. 

Acting  upon  this  idea,  the  pieces  of  jewelry  in  the  Coloured 
Plate  have  been  selected  as  much  for  the  purpose  of  illustrating 
certain  points  of  workmanship,  as  for  their  marked  character 
and  beauty;  to  show^  in  fact,  what  advance  the  Egyptians 
and  Assyrians  had  made  in  the  arts  of  casting,  chasing, 
soldering,  stone-cutting,  and  other  more  technical  processes  in 
the  manufacture  of  personal  ornaments.  It  is  believed  that 
the  objects  chosen  have  not  hitherto  been  engraved,  and  these 
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2  Ancient  Jewelry. 

are  represented  in  some  cases  in  the  state  in  wUcli  they  were 
worn,  instead  of  in  their  present  dilapidated  conctition.  With 
the  exception  of  No.  1,  an  earring  reduced  from  many 
examples  of  the  same  ornament  on  the  colossal  figures  of  the 
Assyrian  bafi-relie&,  the  specimens  Bhown  are  to  oe  found  in 
the  cases  of  the  British  Museum.  The  very  curious  and 
beautiful  collection  of  relics  discovered  at  Thebes,  and 
exhibited  by  the  Pasha  of  Egypt  at  the  English  International 
Exhibition  of  1862,  would  not  have  served  the  writer's  pur- 
pose equally  well,  the  majority  of  them  not  coming  within  the 
category  of  jewelry,  being  testimonial  pieces,  or  symbols  of 
office.  These  relics  have  been  fally  explained  by  Dr.  Birch, 
and  carefully  copied  and  illuminated  by  Mr.  Kiddle,  of  the 
War  Office.*  They  are,  it  is  believed,  the  most  ancient 
specimens  of  art-workmanship  in  the  precious  metals  in 
existence,  dating  from  about  B.C.  1800,  or  8600  years  ago. 
Thefy  will  be  again  referred  to: 

it  is  surprising  how  far  into  the  inner  life  of  a  people  an 
examination  of  the  works  under  review  may  lead ;  for  the 
existence  of  one  fact,  proved  to  demonstration  by  the  work 
itself,  helps  to  establish  other  facts  not  so  patent,  and  to  suggest 
consequences  of  great  interest,  and  of  the  utmost  import- 
ance in  determining  the  condition  of  art-mannfiicture  at  the 
period  referred  to.  When,  in  opening  some  aneient  British 
tumulus,  the  antiquarian  unearths  a  mde  ornament  of  gold, 
probably  the  breast  or  neck  decoration  of  a  chief,  and  finds  it 
to  consist  of  a  simple  thin  plate,  beaten  into  something  like 
shi^  to  serve  its  important  purpose ;  having  no  mark  of 
chasing-tool  or  graver,  and,  above  all,  no  union  by  solder  of 
two  parts  together,  he  must  inevitably  come  to  the  conclusion 
that  the  goldnnith's  art,  at  the  time  the  ornament  was  made, 
must  have  been  in  the  most  primitive  condition.  It  must  be 
at  once  evident  that  here  is  simply  a  piece  of  hammer-work,  in 
the  making  of  which  little  taste  and  less  skill  have  been 
exerted.  On  the  other  hand,  every  little  addition  to  the  naked 
piece  of  metal  is  not  only  a  proof  of  a  higher  state  of  art  in 
itself,  but  is  evidence  of  progress  in  other  directions  of  a 
kindred  nature.  Even  so  small  a  thing  as  a  piece  of  wire  is  a 
sign  of  a  decided  advance  in  art  upon  tibie  original  crude  plate ; 
and,  moreover,  it  shows  progress  in  mechemical  appliances ; 
for  the  production  of  a  piece  of  wire  implies  the  possession  of 
tools  of  an  exact  and  complex  character.  Examined  in  this 
way,  the  process  of  manufacture  of  a  simple  piece  of  jewelry 
will  serve  to  show  the  existence  of  other  arts  than  tbat^of  the 
goldsmith. 

*  Fac-aimiUs  of  the  JEgyptlan  Melict  Discovered  at  Thebes,  4to,  London, 
1863. 
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The  same  aaliqinty  oanBot  be  claimed  for  ihe  speoimeiiB 
diofi^i  for  iUoBtration  as  for  the  relics  of  Queen  Aah-hept ; 
bat  the  most  recent  example  is  of  about  tbe  year  B.C.  300. 
The  Aasyrian  earring^,  Nos.  1  and  5^  are  from  Konjunjik 
(Nineveh),  of  abont  TOO  years  before  Christ.  Tke  necklace^ 
No.  2f  and  the  earrings,  Nos.  4  and  7,  are  from  Babylon,  of 
probably  a  somewhat  later  date.  The  ring.  No.  3,  representing 
the  fiffores  of  Serapis,  Isis,  and  Horns,  is  of  the  Ptolemaic 
period  about  b.c.  300  years.  The  bracelet.  No.  8,  is  inscribed 
wi&  the  name  of  Nammt  (Nimrod),  an  Egyptian  prince  of  the 
twenty^second  dynasty,  from  Sais,  and  Hicnrefore  dates  from 
abont  500  years  before  Ohrist.  The  numbering  has  been 
arranged  on  the  principle  of  taking  the  most  simple  forms  and 
workmanship  'first,  having  some  regard  also  to  age. 

The  eamng.  No.  1,  althongh  not  actnaUy  existing  as  a  gold 
specimen,  is  found  so  repeatedly  on  the  colossal  bas-reliefs  of 
the  Nimiod  coUection,  that  it  may  be  taken  as  a  very  common 
type  of  ornament,  and  although  certainly  elegant  in  form,  is  of 
very  simple  construction.  It  may  have  been  cast  solid,  or 
stmck  with  a  punch  in  two  pieces,  and  soldered  together.  It 
is  scarcely  probable  that  it  was  cast  soUd,  as  in  that  case  its 
excessive  weight  would  render  it  painful  and  even  unsafe  to 
wear.  That  the  Assyrians  certainly,  and  probably  the  Egyp- 
tians also,  w«re  in  the  habit  of  casting  ornaments  in  metal,  we 
have  distinct  evidence  in  the  ring  moulds  discovered  by 
Mr.  Layard,  and  exhibited  in  the  Nineveh  collection.  Not 
01^  have  we  there  a  mould  for  casting  rings— not  a  mould  of 
sand,  as  used  in  modem  times,  but  of  some  chalky  or  clayey 
substance,  in  which  the  subject  is  cut  in  both  halves  of  the 
mould,  with  a  proper  gate  wherein  to  pour  the  melted  metal, 
and  radiating  lines  to  admit  of  the  escape  of  the  air — but  also 
small  bells  and  weights,  on  which  the  distinct  ridge  left  by  the 
juncture  of  the  mould  is  still  visible.  But  even  for  so  rude  a 
^  of  jewelry  a3  a  cast  earring,  some  mechanical  appUances 
are  necessary  beyond  Ae  mould  and  the  metal.  Some  sort  of 
furnace  must  have  been  erected,  with  probably  wood  for  fuel, 
and  an  inflated  pig-skin  for  a  bellows.  The  workman  must 
also  have  had  crucibles,  and  some  kind  of  iron  pincers  to  lift 
his  gold  out  of  the  fire. 

But  it  is  more  probable  that  the  earring  in  question  was 
hollow — struck  by  means  of  a  punch  in  two  halves,  and 
soldered  together.  This  is  undoubtedly  the  method  pursued  in 
'the  manufacture  of  the  chain.  No.  2  ;  and  adopting  this  con- 
clusion, we  must  pre-suppose  the  carving  or  moulding  of  iron 
or  bronze  punches,  and  the  knowledge  of  the  several  delicate 
operations  which  go  to  complete  a  soldered  juncture  of  metals. 
We  have  no  difficulty  in  determining  the  fact  of  the  use  of 
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carved  panches  in  the  mano&otare  of  jewelry,  for  there  are 
abundant  evidences  of  it  in  the  necklaces  and  other  ornaments 
which  are  exhibited  in  the  British  Museum.  One  necklace  of 
shells  and  cornucopias,  placed  alternately,  is  especially  remark- 
able. It  is  of  silver,  and  each  kind  of  ornament  is  so  exactly 
similar,  that  they  must  necessarily  have  been  struck  off  the 
same  punch.  A  bead  necklace  offers  the  same  evidence ;  audit 
is  not  at  all  improbable  that  many  of  the  aphes,  cobras,  soarab»i> 
and  other  symbolical  ornaments  which  we  find  embedded  in 
opaque  ^ass,  were  struck  from  carved  punches  out  of  thin  gold 
plate.  The  question  then  arises,  how  were  these  punches 
made  ?  Were  they  also  cast  in  moulds,  say  in  bronze  f  Or 
were  they  forged,  and  worked  up  by  file  and  graver  into  the 
required  form  ?  We  have  no  evidence  of  the  existence  of  a 
file  at  this  period ;  and  a  file,  besides  that  it  must  be  of  steel 
to  be  of  any  service,  even  upon  bronze,  is  a  really  artistic  pro- 
duction. There  is  no  proof  that  steel  was  known  at  so  remote 
a  date,  and  the  probabilities  are  against  such  a  supposition. 
Cast  iron  is  a  modem  invention ;  and  regarding  the  matter 
from  all  sides,  one  is  almost  forced  to  the  conclusion  that  these 
punches  were  cast  in  bronze,  and  finished  for  use  by  such 
cutting  gravers  or  other  tools  as  sharpened  iron  would  fiimish. 
The  suggestion  that  these  exactly  similar  ornaments  might 
have  been  struck  in  dies  offers  many  difficulties,  for  a  die  is  an 
implement  of  manufacture  much  more  difficult  of  production 
than  a  hand-punch. 

Then  arises  the  question  of  soldering.  These  duplicate 
pieces,  struck  with  a  punch,  and  made  of  an  equal  height  by 
being  snipped  round  their  edges  with  shears,  and  rubbed  down 
on  a  stone,  must  now  be  united  by  solder — not  mere  tin  or 
pewter,  tut  what  is  technically  known  as  hard  solder,  ue.,  a 
metal  only  so  far  inferior  by  the  addition  of  alloy  to  the  metal 
it  is  to  unite,  that  it  is  fusible  at  a  somewhat  lower  degree  of 
heat.  But  to  solder  in  this  way  requires  tools  and  appliances 
of  a  more  delicate  nature  than  we  have  as  yet  had  to  deal  with. 
The  preparation  of  solder  itself,  with  its  careful  and  minute 
proportioning  of  aUoy,  and  its  no  less  careful  fusion— its  thin- 
ning  into  plate,  and  its  reduction  by  some  means,  by  shears 
or  by  file,  into  small  particles  for  use — ^requires  considerable 
skill  and  indispensable  tools.  Then  it  is  impossible  to  solder 
without  some  species  of  flux,  to  prevent  the  oxidation  of  the 
two  surfaces  to  be  united,  during  the  process.  What  flux  had 
the  Egyptians  or  the  Assyrians  f  It  is  a  fact  that  in  many 
parts  of  the  East  Indies  to  this  day  the  native  jewelry,  although 
admirable  in  many  points  of  execution,  is  not  soldered  together, 
but  dovetailed,  in  a  manner  of  speaking,  by  a  series  of  minute 
spitzens.^^     The  fineness  of  the  gold  employed  admits  of 
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this  process^  and  the  work  does  not  depend  for  ifcs  strength 
npon  its  connected  parts.  The  setting  of  their  gems  is 
invariably  effected  in  this  way^  and  with  a  little  force  may  be 
lifted  off  bodily. 

Borax  is  the  immemorial  flux  of  the  jeweler  all  over  the 
world,  and  it  is  not  at  all  improbable  that  the  Egyptians 
possessed  this  valuable  medium  :  especially  as.  althoacrh  now 
L  artificial  compound  of  its  element,  bor^c  Lnd  ani  Boda, 
manufactured  to  meet  the  demands  of  commerce,  it  is  found, 
and  was  to  be  found  doubtless  in  that  remote  time,  us  a  natural 
production.  But  given  the  borax,  the  solder,  the  shears,  or 
the  file,  we  still  require  the  charcoal,  or  some  equivalent  for  it ; 
and  what  is  more,  we  still  require  the  blow-pipe.  His  inflated 
pig-skin  would  not  serve  the  Assyrian  here ;  something  more 
manageable  was  necessary — something  which  possessed  both 
force  and  precision.  It  is  held  by  scholars  that  Pliny  (the 
younger)  speaks  of  borax  under  the  title  of  chrysocollaj  and  it 
is  not  at  all  unreasonable  to  suppose  that  borax,  under  this  or 
some  other  name,  was  known  at  a  much  earlier  date  than  his 
time.  If  the  Egyptians  had  not  discovered  charcoal — ^and  it  is . 
very  possible  they  had,  considering  their  necessarily  constant 
use  of  wood — it  would  not  be  diflScult  to  find  some  light 
porous  stone  to  answer  its  purpose  ;*  and  the  origin  of  the 
blow-pipe  is  so  involved  in  obscurity,  that  there  is  scarcely  any 
date  too  early  to  fix  for  its  discovery.  Moreover,  although  the 
blow-pipe  of  the  modem  chemist  is  a  very  scientific  implement, 
it  must  be  remembered  that  the  jeweler^s  blow-pipe  to  this 
day  is  simply  a  piece  of  bent  tubing,  smaller  at  one  end  than 
the  other.  It  is  at  least  certain,  then,  that  to  solder,  the 
ancients  must  have  possessed  some  knowledge  of  alloy,  and 
had  for  tools  the  blow-pipe,  shears,  or  files,  charcoal,  or  some 
analogous  non-conductive  substance,  and  must  have  known 
the  valuable  uses  of  borax  as  a  flux. 

This  question  of  alloys  is  of  more  consequence  than  may  at 
first  sight  appear;  for,  as  a  rule,  the  gold  used  in  these  ancient 
ornaments  was  in  nearly  a  pure  state ;  and  it  is  not  unreason- 
able to  suppose  that  a  knowledge  of  the  ready  fusion  of  certain 
other  metals  therewith  might  have  tempted  the  workmen  of 
antiquity  to  deteriorate  the  precious  metal,  as  is  systematically 
done  in  modem  times.  The  universal  use  of  fine  gold  suggests 
also  one  other  solution  of  the  solder  difficulty:  it  is  that 
fine  gold,  and  fine  gold  alone,  may,  by  the  help  of  a  flux,  be 
'^ sweated,^'  or  brazed  together  instead  of  soldered;  but  it  is 
a  careful  process,  and  can  only  be  done  with  heavy  pieces  of 
work.    It  is  true  there  are  some  examples  of  framework  for 

*  Lara  is  an  ezoellent  substitute,  but  not  likelj  to  be  found  amoog  the  sands  of 
legypt. 
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inlaying  in  the  oases  of  the  British  Museam  whioh  have  a^ 
saspicious  afipect>  soaroely  compatible  with  parity  of  material^ 
but  they  are  tiie  exception  to  the  rule ;  and^  on  the  other  haad> 
it  is  certain  that  many  legitimate  uses^  of  a  less  pure  bat 
harder  gold^  were  altogether  nnknown.  Thas,  there  are  no 
joints  to  earrings^  or  spring  fastenings  to  any  of  the  ancient 
ornaments.  The  oarloops  are  simply  the  attenuated  ends  of 
£ne  gold  wires,  which,  once  passed  through  the  ear,  were  bent 
round  till  they  held  in  their  places,  to  be  again  straightened, 
should  the  earring  require  to  be  removed — a  thing,  it  may  be 
presumed,  not  often  done.  The  bracelets,  again,  are  permanent 
ornaments,  and  could  scarcely  have  been  removed  wii^out  the 
aid  of  the  jeweler. 

No.  3  is  a  copy  of  a  ring  of  the  Ptolemaic  period,  and 
is  made  of  woven  wire,  from  whioh  spring  three  cast 
and  chased  figures  of  Serapis,  Isis,  and  Horos.  Although 
generally  effective,  the  workmanship  of  this  ring  is  ex- 
ceedingly coarse.  It  may  be  here  remarked  ^hat  nothing 
is  so  general  as  the  introduction  of  cha^g  in  all  Egyptian 
jewelry,  and  indeed  in  all  their  metal  work.  There  are  even 
frequent  examples  of  attempts  at  embossing,  or  rapoKM^  work. 
This  chasing,  as  a  rule,  is  very  rude,  and  consists  of  little  more 
than  outlines,  but  there  axe  cases  in  which  it  is  much  more 
finished,  and  indeed  very  effective.  The  claw  of  a  hawk  in 
one  of  the  upper  cases  of  the  Mummy  Bo(Mn  of  the  British 
Museum  is  an  example  in  point.  The  earring,  No.  4,  a  relic 
of  Babylon,  is  one  specimen  of  modelling,  casting,  and  chasing, 
although  by  no  means  one  of  a  high  oider ;  and  the  Assyrian 
earring.  No.  5,  discovered  by  Mr.  Layard  at  Eouyunjik 
(Nineveh),  and  which  has  a  pearl  at  each  end,  is,  no  donbt, 
chased  all  round,  and  chased  after  the  present  method ;  that 
is  to  say,  by  being  first  filled  with  bituminous  matter,  in  order 
to  offer  a  sufficient  resistance,  and  no  more,  to  the  blow  of  the 
chasing  tool  and  hammer.  The  bitumen,  resin,  or  gum  with 
which  the  earring  is  now  filled  is  probably  an  after  arrange** 
ment,  and  in  this  respect  it  is  similar  to  the  loaded  jewelry 
made  even  down  to  the  present  day  in  the  East  Indies.  Tlie 
earloop  is  conjectural,  as  the  original  one  is  lost. 

The  cylinder  seal-iing.  No.  6,  is  an  admirable  example  of  a 
type  common  among  the  Egyptians,  and  shows  well  the  very 
general  use  among  them  of  tiun  wire-work.  Wire  was  made  to 
serve  as  ornaments  on  plain  surfaces  in  very  many  cases,  and 
in  its  then  use  may  fairly  be  taken  as  tiie  origin  of  filagree, 
to  which,  in  some  instances,  it  bears  a  resemblance.  The 
great  use  of  wire  is  a  fact  to  be  noted,  for  the  manufacture  of 
this  gold  thread  is  by  no  means  a  simple  process.  It  could 
not  have  been  produced  by  mere  hand  labonr,  and  must  have 
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bem  drawn  ihen,  as  now;  tianagli  a  gradoaMl  seriaB  of  holeB^ 
made  in  some  mnoih  hardsr  sohBtonce  than  itself.  Indeed^  it 
seems  diffiknilt  to  oonoeiye  of  a  wire  diaw-plate  in  any  lesa 
dnrable  andoompaet  metal  tiban  steeL  A  mere  rade  hole  in  a 
pieoe  of  iron  would  not  answer  the  purpose,  as  it  would  rip 
and  break  the  metal — ^the  more  so  with  so  aotb  a  metal  as  fine 
gold*— end  at  the  best  wonld  only  produoe  wire  of  its  own 
shape.  A  wire  draw-plate  is  a  very  exact  pieoe  of  workman^ 
ship,  in  which  the  holes  are  carafnlly  gradnated  in  sixe^  so  as 
not  to  prodnee  too  great  a  stsain  upon  the  metal  at  one  tune;, 
and  brightly  polished  so  as  to  caoae  as  little  friction  as  possible, 
as  wdl  as  to  produoe  a  wire  of  a  perfectly  round  and  smootii 
surfi^e.  Even  when  made  of  the  finest  steel,  snoh  plates  wear 
rapidly,  and  the  modem  unprovement  is  to  snbstitnte  an  eydet 
of  sapphire,  or  similar  hard  gem,  in  which  the  hole  is  made, 
instead  of  in  the  bare  metal.  Notwithstanding  these  diffi* 
cnlties,  we  must  suppose  that  tiie  Egyptiams  possessed  some 
more  or  less  perfect  wire  drttw>plates>  and,  in  addition,  the 
vice  and  draw-plyers,  in  some  shape  or  other,  without  whioh 
the  first  would  be  useless. 

The  consideration  of  the  earring.  No.  7,  and  the  braoelet> 
No.  8,  has  been  reserved  to  the  last,  because  tiiey  present 
feaAnres  of  a  character  very  different  to  the  other  examples. 

The  earring,  which  is  from  Babylon,  is,  to  judge  fitmi  its 
elaborate  character,  the  most  recent  production  of  any  here 
shown*  It  is  not  witiiout  a  certain  beauty  of  form,  and  is 
peoabar  in  the  number  c^  pieces  of  which  it  is  eomposed,  and 
in  the  fact  that  it  is  a  ''mounted'^  piece  of  work.  Its  com* 
pooent  parts  are  neildier  cast  nor  struck  with  a  punch,  Imit 
made  up  in  pieces  from  thin  plate,  soldered  together,  and 
filled  with  gum.  It  is  made,  in  flM>t>  in  the  same  way  as  it 
would  be  made  at  the  present  day,  witix  tibe  exception  of  the 
gum;  and  oould  only  oe  executed  hv  a  skilful  himd  with  the 
aid  <it  small  round  and  flat  plyers.  ELere,  again,  we  are  foroed 
to  the  belief  that  such  tools  were  known  to  the  Babylonians 
at  least,  if  not  to  the  Egyptians.  The  losenge-shaped  stones 
are  inlaid  and  flat,  supported  by  the  gum ;  the  others  are  cut 
eaboehon.  The  bracelet,  although  apparently  a  complicated 
piece  of  workmanship,  is  in  rrality  very  simple ;  and  Om 
again  is  "  mounted'^  out  of  thin  flat  plate  and  dumeer,  i.  s., 
hollow  wire.  Its  great  peculiarity  is  that  it  is  jointed.  The 
skill  required,  and  the  tools  necessary  for  the  drawing  of  wire, 
has  already  been  dwelt  upon,  but  the  dij£oulty  of  making 
hollow  wire  fi*om  flat  plate  is  even  greater.  Yet  this  is  no  new 
feature  in  Egyptian  jewelry,  for  among  the  relics  of  Queen 
Aah-hept,  b.o.  1800,  8600  years  ago,  is  a  bracelet  having  a 
joint  containing  fifteen  divisions,  technically  called  "  knuckles  /' 
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that  is  to  say^  seren  diTisions  fitting  into  eighty  like  a  well- 
made  modem  Bnoff-boz.  In  both  these  bracelets  there  are  two 
joints^  and  thej  are  placed  just  so  wide  apart  as  to  admit  of 
the  passage  of  the  wrist^  when  the  pin  was  again  passed  into  the 
open  joints  and  the  bracelet^  or  rather  armlet^  thus  became  per- 
manently fastened. 

There  remain  still  two  points  to  be  considered ;  the  manu- 
ftcture  of  gold  plate  and  the  process  of  inlaying^  of  which 
latter  art  both  the  last  described  earring  and  the  bracelet  are 
good  examples.  It  is  difficult  to  understand  how  the  gold  plate^ 
of  which  the  Egyptians  made  so  great  a  use^  can  have  been 
produced,  without  the  aid  of  some  machinery  of  the  nature  of 
the  flatting-mill  of  the  present  day.  It  is  certainly  possible 
to  hammer  fine  gold  into  a  thin  sheet,  but  this  can  only  be 
done  by  placing  it  between  vellum,  or  some  similar  substance, 
and  subjecting  it  to  heavy  blows  by  the  hour.  On  the 
naked  anvil  it  would  be  scarcely  possible  to  produce  an  even 
surface,  and  then  only  by  means  of  finely-polished  steel  ham- 
mers, which  the  ancients  can  scarcely  have  possessed.  Yet 
it  is  easier  to  believe  that  they  hammered  their  gold  into  plate 
on  the  anvil  than  that  they  possessed  so  complicated  as  machine 
as  a  rolling  or  flatting-mill. 

As  to  the  inlaying.  Dr.  Birch  tells  us,  speaking  of  the 
relics  of  Queen  Aah-hept,  that  ^^  they  are  encrusted  in  a  kind 
of  doisonni  of  opaque  glass  of  blue  and  red  colour,  and  are  not 
enamelled.  This  latter  class  of  work  not  being  known  prior  to 
the  Boman  Empire.'^  Again :  "  the  principal  substances  used 
for  this  purpose  by  the  Egyptians  were  lapis-lazuli,  root  of 
emerald,  or  green  felspar,  jasper,  obsidian,  and  opaque  glasses 
imitating  them,  and  the  dehcateblue  of  the  turquoise.^' 

The  bracelet  before  us  appears  to  have  been  inlaid  mainly 
witli  lapis-lazuli,  alternating  with  thin  plates  of  gold,  also 
inlaid,  and  altogether  representing  that  peculiar  zigzag  which 
was  employed  by  the  Egyptians  to  represent  running  water. 
The  present  drawing  has  been  taken  from  the  side,  instead  of 
the  front,  of  the  bracelet,  in  order  to  represent  this  more  fully. 
The  question  now  arises,  by  what  means  did  the  ancients  cut 
their  precious  stones  and  coloured  glasses  into  the  required 
shapes  f  We  know  they  were  expert  engravers  on  stone,  but 
it  is  hardly  to  be  supposed  that  they  had  invented  the  lathe, 
and  engraved  their  figures  and  inscription  by  means  of  the 
points  and  small  disks  of  the  modem  seal-engraver.  Yet 
something  of  this  kind  they  must  have  done ;  for,  assuming 
that  their  seal-devices  and  writings  were  cut  by  small  chisels, 
or  by  friction  with  the  points  of  harder  stones,  which  is  pos- 
sible, but  extremely  laborious,  how  could  they  have  shaped 
their  seal-stones  for  setting  or  for  inscription  without  a  lapi* 
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dary^B  mill  ?  Even  more  necessary  would  sucli  an  implement 
be  tor  the  parpoaes  of  inlaying ;  for  granting  that  the  Egyp. 
tian  or  Assyrian  workmen  were  able,  by  some  rude  means^  to 
fit  their  separate  pieces  of  mosaic  into  the  places  prepared  for 
them^  how  would  they  level  the  whole  surface,  as  tiey  have 
undoubtedly  done,  smoothing  it  and  polishing  it  to  a  high 
degree,  without  the  action  of  some  machine,  revolving  with 
rapidity,  which  should  make  a  clean  sweep  of  it  ? 

It  is  impossible  to  answer  these  questions.  The  utmost  we 
can  do  is  to  make  careful  guesses  from  visible  facts.  It  may 
be  said  that  it  was  quite  possible  for  the  ancients  to  effect  all 
they  did  in  the  m'anufacture  of  jewelry  without  any  of  the 
tools  of  the  modem  art  workman,  given  the  requisite  time  and 
patience.  Doubtless,  this  is  one  solution  of  the  difiSculty ;  for 
we  know  from  later  works,  executed  under  difficult  circum- 
stances by  prisoners  and  others,  that  it  is  almost  impossible  to 
impose  too  hard  a  task  on  the  ingenuity  and  perseverance  of 
man.  But  then,  in  such  cases,  time  and  labour  must  count  for 
next  to  nothing. 

Whatever  the  implements  at  his  command,  it  is  clearly 
evident  that  the  Egyptian  and  the  Assyrian  workman  could 
melt  and  alloy  the  precious  metals ;  could  flatten  them  into 
thin  plate,  draw  them  into  fine  wire,  prepare  punches  to  strike 
them  into  ornamental  shapes,  and  solder  these  shapes  together. 
Further,  that  he  could  chase  and  engrave;  that  he  could 
'*  mount''  the  metal  he  had  prepared  into  any  form  his  taste 
might  suggest,  and  could  inlay  his  mounted  work  with  coloured 
glasses  and  stones.  Also,  that  he  could  make  moulds,  and 
cast  solid  ornaments,  could  gild  metal,  and  weave  wire-chains. 
Lastly,  that  he  could  cut,  engrave,  and  polish  the  hardest 
stones ;  could  set  them  in  rings  and  as  amulets ;  and  that  his 
taste  had  in  it  so  much  of  vitality  that  it  lives  and  inspires  his 
successors  even  to  this  hour.  In  fact,  we  may  deny  this 
ancient  craftsman  the  possession  of  many  tools  which  appear 
to  us  indispensable  at  the  present  day,  to  effect  the  same 
object,  but  in  doing  so  we  only  acknowledge,  and  must  the 
more  admire,  his  skill  and  his  perseverance. 
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TRTAL  OF  THE  PYX. 

Ik  tibie  days  of  onr  remote  ancestry^  when  mints  existed  in 
different  parts  of  Great  Britain^  and  were  saperintended  by 
various  individoals  known  as  moneyers,  it  was  no  doubt 
necessary  that  frequent  examinations  of  the  rarions  ooins 
issued  from  those  establishments  should  take  place.  Such 
examinations  constituted  valuable  checks  upon  tiiose  who 
were  engaged  in  the  manufacture  of  the  State  monies,  and 
were  a  guarantee  to  the  public  that  those  monies  were  of  the 
legal  standards  of  weight  and  of  fineness.  For  many  centuries, 
however,  trials  of  the  Pyx  took  place  within  the  mints 
themselves,  and  were  conducted  by  officials  connected  witii 
the  mints.  They  were  made  at  stated  intervals,  usually  onoe 
in  every  three  months,  and  they  came  to  be  considered  part 
and  parcel  of  mint  duties.  It  is  not  essential  for  our  present 
purpose  to  inquire  into  the  mode  of  operation  pursued  in  those 
primitive  days  of  English  miuting,  and,  if  it  were  attempted^ 
the  task  would  prove  to  be  one  of  extreme  difficulty,  fix>m  the 
fact  that  the  sources  of  information  are  few  and  unsa^isfaotory. 
We  may,  therefore,  more  profitably  consider  the  subject  of 
the  trial  of  the  Pyx  from  the  period  when,  according  to  the 
best  historical  data,  it  became  a  public  c«:«mony,  and  when 
our  monarchs  not  unfrequently  took  part  in  it.  Buding,  in 
his  elaborate  and  erudite  work  known  as  the  Armals  cf  the 
Ooinage  of  Oreat  Briiain  and  Ua  Dependencies,  fixes  tioiis 
time  very  precisely,  for  he  states  that  the  first  pubUo  trial 
occurred  on  the  24th  February,  1248,  the  32nd  year  of  Henry 
III.,  before  the  Barons  of  the  Exchequer,  the  jury  being  com- 
posed of  twelve  discreet  and  lawful  citizens  of  London,  witii 
twdve  slrilfol  goldsmiths  of  the  same  place.  The  first  known 
writ  for  such  a  trial  is  dated,  nevertheless,  at  a  later  period, 
namely,  1281,  and,  in  the  reign  of  Edwcbrd  I.,  and  it  is  pretty 
clear  that  the  trial  of  the  Pyx,*  or  Mint-box,  as  now  practised, 
and  as  against  the  Master  of  the  Mint,  was  really  instituted  in 
the  year  last  named.  It  was  certainly  not  till  1279  that  the 
royal  mints  were  consolidated  under  one  mint  master,  and 
that  the  latter  became  party  to  an  agreement  with  the  king 
(Edward  I.)  for  the  execution  of  the  coinage  of  the  realm,  and 
thus  made  himself  individually  responsible  for  its  genuineness. 
An  ordinance  was  passed  in  the  same  year  called  Botulus  de 
Monet&,  or  the  BoU  of  the  Mint,  and  intended  to  regulate  the 
proceedings  there.  A  copy  of  this  ordinance  exists,  and  it 
ordains  :  1 .  That  a  standard  should  be  made  and  kept  at  the 
Exchequer,  or  where  the  king  wished,  and  that  the  coin  should 

^  *  Berired  from  the  Greek  Tlv^is,  a  box. 
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be  made  acoording  to  the  standard  of  ideBtical  goodness. 
(Premeurement  qe  horn  doit  fere  un  estandart  qe  doit  demorer 
al  Eschekar,  ou  en  quel  lien  qe  nostare  Seignor  le  Boy  vodra. 
Et  selone  la  forme  del  estandart  serra  fete  la  moneye^  et  de 
tiel  bonte  come  lestantar).  In  the  sixth  claase  of  the  Ordi* 
nance  reference  is  distinctly  made  to  a  Pyx-box^  in  which  was 
to  be  deposited  a  sterling  coin  out  of  every  ten  pounds  weight 
struck  for  the  purpose  of  making  the  assay  or  trial.  It  ^so 
gives  e3[plicit  instructions  as  to  the  custody  of  the  keys  of  the 
box,  of  which  there  were  to  be  two^  one  for  the  Master^  and 
one  for  the  Warden  of  the  Mint. 

The  system  of  holding  trials  of  the  Pyx,  obtained  with 
more  or  leas  regularity,  once  in  three  months,  until  the  reign  of 
Queen  EHzabetfa,  and  Buding  quotes  the  following  from  an 
account  of  such  proceedings  which  took  place  in  her  reign— 
*'  And  uppon  reasonable  warning  thereof  given,  it  (the  Pyx» 
box)  shail  be  opened  once  in  three  monnethes  before  some  ot 
the  Queen's  Counsell  assigned,  in  the  presence  of  the  said 
Warden  and  Master ;  and  ther  shalbe  maid  assaies  as  well  of 
the  finness  as  of  the  waight  of  the  said  monies  of  gold  and 
silver  by  eaie  meanues  in  the  said  box.'' 

Priding  the  troublous  times  of  Charles  I.,  trials  of  the 
Pyx  were  held  at  veiy  irregular  and  uncertain  periods,  the 
probability  being  that  they  were  deemed  of  much  less  conse- 
quence than  the  trials  of  strength  continually  waged  between 
that  unhappy  sovereign  and  his  parliamentary  antagonists. 

During  the  Commonwealth  it  is  beheved  that  only  one 
pnbUc  examination  of  the  coinage  took  place,  and  that  a  long 
time  after  Cromwell's  accession  to  supreme  power,  namely,  in 
ld57.  The  warrant  for  this  is  still  extant,  and,  since,  it  is 
very  brief,  it  may  not  be  uninteresting  to  quote  it  entire.  It 
runs  as  follows  : — 

"  OUver  P. 

''Whereas,  amongst  oAer  weighty  affairs  of  the  Common* 
wealth,  the  care  of  assaying  and  trying  the  monies  thereof  by 
the  standard  of  England,  according  to  the  ancient  custom  of 
the  realm,  is  not  the  least.  We,  judging  it  necessary  that  the 
trial  and  assay  of  the  said  money  be  forthwith  made,  do  there- 
fore hereby  signify  such  our  will  and  pleasure  to  be,  command- 
ing you  forthwith  to  cause  a  trial  and  assay  to  be  made  of  the 
Pyx,  now  being  in  the  Mint,  within  the  Tower  of  London,  by 
a  Jury  of  Goldsmiths  of  our  said  City  of  London,  of  integrity 
and  experience,  to  be  empannelled  on  a  day  certain  to  be  by 
you  in  that  behalf  appointed,  in  the  place  accustomed,  within 
our  Palace  of  Westminster,  and  tiiat  the  Lords  Commissioners 
of  our  Treasury,  the  Justices  of  the  several  Benches,  and  Barons 
of  the  Exchequer,  or  some  of  them,  be  then  there  present  and 
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counselling    and    assisting    you    in    the    execution    of    our 


service/' 


"  Given  at  Whitehall,  the  9th  day  of  November,  1657. 
^'  To  our  trusty  and  well-beloved  Nath.  Fiennes  and  John 
Lister,  Lords  Commissioners  of  our  Great  Seal  of  England." 

From  the  period  of  the  Bestoration  to  the  time  of  Her 
Majesty  Queen  Victoria,  trials  of  the  Pyx  have  occurred  at 
very  uncertain  intervals,  generally,  however,  on  the  appoint- 
ment of  a  new  Master  of  the  Mint*  the  ceremony  is  performed, 
it  being  held  desirable  to  relieve  the  retiring  officer  of  all 
responsibility,  and  to  transfer  it  to  his  successor.  No  other 
specific  rule  exists  either  on  the  authority  of  a  Eoyal  Warrant 
or  an  Act  of  ParUament  for  regulating  the  timo  when  such 
trials  shall  take  place.  The  practice,  however,  of  late  years 
has  been  to  determine  this  point  by  the  contents  of  the  Pyx- 
boxes  themselves.  When  those  receptacles  become  filled  with 
coin,  it  is  physically  essential  that  they  should  be  emptied, 
and,  in  order  to  accomplish  this  feat,  the  cumbrous  machinery 
of  the  State  has  to  be  put  in  motion. 

There  are  two  Pyx-boxes  deposited  in  a  strong  room  at 
the  Mint,  and  the  rapidity,  or  otherwise,  with  which  they  are 
charged,  depends  on  the  activity  of  the  stamping  presses  of 
the  establishment.  One  of  the  boxes  is  for  the  receipt  of  gold 
and  the  other  of  silver  coin.  Each  of  the  boxes  is  furnished 
with  three  distinct  locks,  and  the  keys  of  which  are  retained 
respectively  by  the  Master,  the  Deputy  Master  and  Comptroller, 
and  the  Queen's  Assay  Master.  In  the  boxes  a  single  coin 
from  every  journey  weightf  of  gold  or  silver  money  transferred 
to  the  Mint  office  from  the  coining  department  is  deposited. 
At  the  close  of  each  day^s  weighing  of  coins  at  the  central 
office  of  receipt  and  delivery,  the  Pyx  coins,  corresponding  in 
number  with  that  of  the  journeys  passed  through  the  scales, 
are  put  up  in  a  paper  parcel,  and  sealed  by  at  least  two  of  the 
officers  just  mentioned.  They  are  then  placed  in  their  sacred 
prisons,  and  securely  locked  up  until  the  day  of  trial.  It  may 
be  stated,  in  passing,  that  other  pieces  are  retained  day  by  day 
from  the  current  work,  and  tested  both  as  to  weight  and  fine- 
ness by  the  Deputy  Master  and  the  Assayer.  These  operations 
are  known  as  the  Mint  Pyx  Assay,  and  they  are  always 
completed  before  the  bulk  of  coin  to  which  the  trial  pieces 
pertain  are  forwarded  to  the  Bank  of  England. 

*  The  office  ia  bow  beld  as  a  life  appointment,  and  has  been  ao  held  since 
1851.    Formerlj  it  tras  a  ministerial  post. 

t  A  "journey*'  of  gold  consists  of  180  ounces,  or  701  pieces  (sots.),  and  a 
journey  of  silver  of  720  ounces,  the  number  of  pieces  being  dependant  on  the 
denomination  of  coin.  The  word  journey  is  belicTed  to  be  a  corruption  of  the 
jFrench  -word  javmie. 
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Whilst  treating  of  this  part  of  our  subject,  it  will  not  be 
out  of  place  to  mention  that  each  pound  troy  of  g^ld  is  coined 
into  46f  g-  sovereigns^  and  that  the  standard  degree  of  fineness 
of  the  coin  is  twenty-two  carat,  that  is^  twenty*two  parts  fine 
^old  and  two  parts  of  alloy^  in  accordance  with  the  Act  56 
Geo.  3^  c.  68,  s.  11.  The  pound  weight  of  silver  is  coined 
into  66  shillings,  the  same  rate  being  observed  with  all  other 
denominations  of  silver  money,  its  standard  degree  of  fineness 
being  eleven  ounces  two  pennyweights  of  fine  silver,  and  eigh- 
teen pennyweights  of  alloy^  in  pursuemce  of  section  4  of  the 
same  Act  of  Parliament. 

Having  thus  explained^  with,  it  is  hoped,  as  much  distinct- 
ness as  will  make  the  arrangements  intelligible,  the  mode  of 
charging  the  Mint  Pyx-boxes^  let  us  proceed  to  detail  the 
ceremonial  processes  intermittently  practiBod  for  the  discharge 
of  their  precious  contents. 

The  repletion  of  the  boxes  being  officially  made  known  by 
memorial  to  the  Treasury,  the  Chancellor  of  the  Exchequer 
moves  Her  Majesty  in  Council,  and  an  Order  in  Council, 
appointing  an  early  day  for  the  trial  of  the  Pyx,  is  the  result 
of  this  action.  The  Chancellor  of  the  Exchequer  also  issues 
his  warrant  to  the  Comptroller  General  of  the  Exchequer, 
directing  that  officer  to  produce,  at  the  specified  date,  the 
standard  trial  plates*  and  standard  weights  in  the  custody  of 
the  Exchequer  office.  Immediately  before  the  trial  the  Pyx 
chamber  is  formally  opened  by  officers  of  the  Treasury  and 
Exchequer,  and  the  plates,  removed  from  their  sealed  deposi- 
tories, are  forthwith  curtailed  to  a  slight  extent  of  their  fair 
proportions,  the  cuttings  being  reserved  for  assay  in  the 
manner  presently  to  be  mentioned. 

Simultaneously  with  these  proceedings,  notice  is  given  by 
the  Treasury  to  the  Lord  Chancellor  and  to  the  Queen^s  Remem- 
brancer of  the  day  of  trial.  The  great  law  officer  next  issues 
a  precept  to  his  loving  friends  the  Wardens  of  the  Mystery  of 
Goldsmiths  of  the  City  of  London,  and  requiring  them  to 
nominate  a  juiy  of  sufficient  and  able  freemen  of  the  com- 
pany, '^  skilful  to  judge  of  and  present  the  faults  of  the  coins,  if 
any  be  found,^'  and  to  be  present  at  the  day  and  hour  appointed 
for  their  trial. 

When  the  fell  moment  has  arrived,  the  various  persons 
whose  duty  it  is  to  sit  in  judgment  upon  the  imprisoned  coins 
assemble  at  the  office  of  the  Comptroller  General  of  the 
Exchequer,  in  a  room  appointed  for  tnat  purpose;  those  per- 
sons, according  to  a  recently  published  official  paper,  to  which 
further  reference  will  have  to  be  made  presently,  comprise 

*  For  full  description  of  •tandiird  plates,  vid4  iHTBLLKOTUiX  Obubvib» 
ToL  TL,  page  88. 
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''  Certoin  membera  of  the  Vriyj  Gotmcil^  who  oonstitnte  the 
Ooort^  with  the  Lord  Ohanoellor  for  president ;  the  Comptroller 
Q^iami.  and  oAer  officers  of  the  Exchequer^  the  Serjeant-at- 
.Arms  attending  ihe  Great  Seal^  the  Qneen's  Remembrancer 
and  his  officers^  the  Master  of  the  Mint^  the  Queen's  Assay 
Master^  and  other  officers  of  the  Mint,  the  jnrj,  freemen  of  the 
Goldsmiths'  Company,  including  in  their  number  their  Assay 
Master,  together  with  the  Clerk  of  the  Goldsmitiis'  Company 
and  their  attendants/'  A  goodly  array  of  authorities,  and  no 
doubt  the  Serjeant-at-Arms  attends  with  a  view  to  the  capture 
of  the  Master  of  the  Mint,  who  is  also  on  his  trial,  should  the 
jury  find  an  adverse  verdict,  and  declare  that  the  Pjnc  coins 
are  below  legal  standard. 

The  oath  is  next  administered,  and  it  is  as  follows :  *'  You 
diall  well  and  truly,  after  your  knowledge  and  discretion,  make 
the  ''assays  of  these  coins  of  gold  and  silver,  and  truly  report 
if  the  said  monies  be  in  weight  and  fineness  according  to  the 
Queen's  standard  in  her  Treasury  for  coins ;  and  also  if  the 
same  monies  be  sufficient  in  alloy,  and  according  to  the  cove- 
nants comprised  in  an  indenture  thereof  bearing  date  the  6th 
February,  1817,  and  made  between  His  Majesty  King  George 
m.,  of  the  one  part,  and  the  Bight  Hon.  William  Wellesley 
Pole,  of  the  other  part.  So  help  you  God."  After  the 
foreman  of  the  jury  has  duly  taken  this  oath,  and  "  kissed  the 
book,"  it  is  administered  to  his  fellows  in  batches  of  three  or 
four  at  a  time.  Then  the  work  of  examination  is  really  about 
to  commence,  and  the  jury  return  to  Goldsmiths'  Hall,  having 
in  their  custody  the  portions  of  the  gold  and  silver  plates 
before  named.  The  Pyx-boxes  of  the  Mint  have  already 
reached  that  place,  and  the  first  work  of  the  jurors  is  to  count 
out  and  weigh  their  contents.  They  then  select  from  the 
whole  mass  of  coin  a  certain  number  of  pieces  of  each  deno- 
mination, and  melt  them  in  the  ordinary  way  into  ingots  of 
ffold  and  silver.     From  the  comer  of  each  ingot  a  small  piece 

15  cut  off,  and  then  the  ingots  themselves  are  fiattened  by 
hammering  and  lamination  into  straps  or  bands  of  about  ^jV  ^^ 
an  inch  in  thickness.  From  the  straps  pieces  are  punched 
and  weighed  with  the  closest  accuracy.  The  cuttings  are  put 
into  paper  envelopes,  upon  which  their  respective  weights  are 
noted  to  the  one-thousandth  part  of  a  grain.  Then  follows  the 
assay,  which  is  effected  by  '^  cupellation."*  Other  jurors 
busy  themselves  with  the  test  plate  slips  and  cuttings,  and 
effect  their  assay  by  precisely  analogous  means.  Finally, 
reports  are  made  by  the  two  sets  of  operators — the  proceedings 

*  Cttpellation  is  the  art  of  refining  gold  or  silver  bj  means  of  a  cupel,  "which 
ifl  a  imall  Tetsel  that  shsorbs  metallic  ^dies  when  changed  by  heat  mto  flttid. 
The  operation  is  explained  at  length  in  aU  encyclopedias  of  science. 
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lastiaig  aeranl  hoora — ^and  those  repoTis  are  oonpareS.  To 
the  credit  of  the  Mint,  it  must  be  said  that  the  jarons'  reports 
have  seldom  or  never  disagreed  to  an  illegal  eactent,  certainly 
tiiey  have  not  cdnoe  the  jeer  1290,  and,  oonseqnentlj,  no  2fint 
Maater  has  ever,  from  snch  a  eanse  at  least,  been  carried  off 
by  a  Serjeant«at-'Arm8. 

The  trae  standards  of  weight  and  of  fineness  of  all  gold 
and  silrer  coins  issued  from  the  Royal  Mint  hare  been  already 
mentioned,  bat  it  must  be  obserred  that  a  certain  amount  of 
latitade  is  allowed  by  law  in  both  those  respects.    It  has  been 
found  practioally  impossible  to'[manafactnre  metallic  money  in 
large  qoontitiee,  and  with  any  degree  of  rapidiiy,  in  snch  a 
way  as  to  insure  the  perfect  muformity  of  each  individual 
coin  with  the  esact  and  true  theoretical  standard  prescribed. 
In  spite  of  the  most  rigid  attention  in  the  admixture  of  the 
alloy  with  fine  gold  or  fine  silver,  there  will  occur  deviations 
in  the  ultimate  degree  of  fineness  of  different  parts  of  the 
resulting  metal.     So,  again,  with  regard  to  weight.    However 
mathematically  precise  the  mechanism  necessary  for  the  pro- 
duction of  coin  may  be  in  its  action,  there  is  sure  to  arise 
variations  in  the  weight  of  the  planchets  cut  out  for  stamping. 
This  latter  result  arises  mainly  from  the  differing  density  of 
the  metal  operated  upon.    Legal  allowance  is  made  for  these 
inevitable  abenations,  from  which  even  the  trial  plates  are 
perhaps  not  entirely  exempt.    This  allowance  is  termed  in  the 
Mint  indenture  the  '^  Master's  remedy.''    This  remedy  has 
varied  in  extent  at  certain  periods,  but  at  this  moment  is,  so 
fiur  as  gold  is  concerned,  gV  of  a  carat,  or  twel7e  grains  upon 
each  pound  troy,  both  as  respects  fineness  and  weight.     The 
remedy  allowed  upon  silver  employed  in  the  coinage  is  one 
pennyweight  per  pound  troy,  for  the  standards  both  of  weight 
and  fineness.    Beyond  these  limits  it  may  be  said  to  be  mi- 
possible  for  any  Mint  coin  of  gold  or  silver  to  escape  the  Mint 
walls.    The  trial  of  the  Pjrx  is  supposed  to  demonstrate  this 
fiict,  and  to  give  it  the  stamp  of  extra  moral,  and  independent 
official  certainty. 

We  may  now  give  some  particulars  as  to  the  most  recent 
pnbUc  trial  of  the  Pyx,  with  the  finding  of  the  jury  on  that 
occasion.  The  trial  took  place  on  the  19th  of  January  of  the 
past  year,  and  was  conducted  precisely  in  the  way  indicated 
above.  The  monies  thus  exatnined  comprised  Pyx-pieces, 
culled  as  described  from  the  daily  productions  of  gold  and 
silver  coin  at  the  Mint  between  the  first  day  of  January,  1861, 
and  the  81st  day  of  December,  1865,  both  days  inclusive.  The 
jury,  at  the  close  of  their  investigation,  stated  that  they 
found  in,  and  took  out  of  the  Pyx-box,  gold  coins  consist- 
ing of  45,482  sovereigns,  or  twenty  shilling  pieces,  and  4348 
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half-sovereigns,  or  ten  sliilling  pieces,  coined  after  iihe  rate  of 
£46  \4»8.  &d.  (or  £46*725)  to  the  pound  weight  troy,  making,  by 
tale,  £47,656,  and  weighing  12,239*713  ounces ;  but  which,  at 
the  rate  of  £46  14«.  6c?.  (£46"  725)  to  the  pound  weight  troy, 
should  weigh  12,239*102  ounces;  and,  having  taken  224  of 
the  said  sovereigns,  and  39  of  the  said  half-sovereigns,  being 
in  tale  £243  10«.  (or  £243*500),  and  in  weight  62*583  ounces, 
did  find  the  same  to  be,  by  the  assays  and  trial  tiiereof, 
agreeable  to  the  standard  trial  plate  of  gold  in  Her  Majesty's 
Exchequer,  dated  the  Slst  day  of  October,  1829.  The  precise 
results  of  the  inquiry  may  be  summarized  as  follows :  The 
Pjrx  gold  monies  amounted  by  tale  to  £47,656,  and  by  the 
theoretically  true  standard  should  have  weighed  12,239*102 
ounces;  they  were  really  found  to  weigh  12,239*713  ounces, 
being  in  excess  0*611  ounces.  The  aggregate  allowance  for 
this  quantity  of  coin  is  25*498  ounces,  either  above  or  below 
the  standard  weight,  and  it  is  seen,  therefore,  that  the  Pyx 
pieces  were  within  remedy  to  the  extent  of  24*887  ounces,  or 
2*396  per  cent,  of  the  deviations  allowed. 

With  regard  to  the  silver  coin  so  tested,  the  jury  re- 
ported that  they  found  in,  and  took  out  of  the  Pyx-box  2936 
florins,  3367  shillings,  1006  sixpences,  10  fonrpences,  545 
threepences,  10  twopences,  10  threehalfpences  (circulating 
in  the  West  Indies),  and  30  penny  pieces  (Maunday  money), 
coined  after  the  rate  of  66  shillings  to  the  pound  weight  troy, 
and  making  by  tale  £494  7«.,  and  weighing  1796*943  ounces, 
but  which,  at  the  rate  named,  should  weigh  1797*637  ounces ; 
and,  having  taken  of  the  said  silver  coins  42  florins,  60  shillings, 
2  fonrpences,  26  threepences,  1  twopenny  piece  (Maunday), 
4  threehalfpenny  pieces,  and  2  pennies,  being  in  tale  £8  /«. 
(or  £8*350),  and  the  weight,  30*363  ounces,  did  find  the  same 
to  be,  by  the  assavs  and  trials  thereof,  agreeable  to  the  standard 
trial  plate  of  silver  in  Her  Majesty's  Exchequer.  The  remedy 
on  such  a  quantity  of  coin  is  7*490  ounces,  but,  as  their  lack 
of  the  true  weight  was  only  0*694  ounces,  it  follows  that  the 
silver  Pyx  was  within  legal  allowance  to  the  extent  of  6*796 
ounces.  The  foregoing  verdict,  accompanied  by  certain  ancient 
verbiage,  here  purposely  omitted,  having  been  delivered,  the 
business  proceedings  of  the  day  terminated,  the  trial  plates 
were  deposited  in  the  cloisters  of  Westminster,  and  the  Pyx- 
boxes  were  returned  to  the  Mint,  there  to  remain  until  the 
next  trial  of  the  Pyx. 

The  coart  and  jury  had  a  pleasant  duty  to  perform  in  the 
evening,  for  they  then  partook  of  a  sumptuous  banquet  in  the 
magnificent  Hall  of  the  Goldsmiths'  Company,  a  practice 
which  of  late  years  has  been  regularly  adhered  to  on  similar 
occasions,  and  which  forms  an  agreeable  item  in  the  pro- 
granmie  bevond  doubt. 
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The  ceremony  of  the  trial  of  ihe  Pyx  has  thus  been 
explained  as  explicitly  as  the  limits  of  one  paper  in  the  Intbl- 
LSCTCTAL  Obserybr  would  allow^  but  the  questions  remain  to  be 
asked^  Is  it  desirable  to  perpetuate  the  venerable  performance  ? 
or  has  it  not  become  an  obsolete  form^  which  might  as  well 
die  out  ?  We  are  disposed  to  think  that  the  latter  question 
should  be  answered  affirmatively^  and  this,  notwithstanding 
the  publication  of  an  elaborate  defence  of  the  practice  in  the 
form  of  a  Parliamentary  paper,  written  mainly  by  the  Chief 
Clerk  of  the  Exchequer.*  Many  cogent  reasons  might  be 
assigned  for  the  conclusion  we  have  arrived  at  on  the  question 
of  the  retention  or  aboUtion  of  the  trial  of  the  Pyx,  and  for 
our  adhesion  to  the  opinion  that  it  has  become  an  utterly 
useless,  as  it  is  a  troublesome  and  costly  proceeding.  One  or 
two  of  thosereasonsmay  beintroduced  before  leaving  the  subject. 
The  first  is  that  as  the  business  of  the  Mint  is  at  present 
conducted,  it  is  quite  impossible — ^physically  and  morally  im- 
possible— for  any  gold  or  silver  coin ''  out  of  remedy '^  to  leave 
the  Mint,  or  to  be  deposited  in  its  Pyx  boxes.  The  operations 
of  every  department  of  that  establishment  are  so  governed 
by  checks,  as  that  no  such  thing  can  happen.  The  next  is 
that  if  defective  coins — defective  as  regards  standard  of  weight 
or  of  fineness — did  escape,  a  trial  of  the  Pyx  to  which  they 
belonged,  five  or  six  years  after  they  had  gone  into  circulation, 
would  be  of  no  earthly  use,  except  to  excite  the  risible  faculties 
of  the  public  generally.  The  truth  is  that  the  daily  trials  of 
the  Pyx  at  the  Mint  are,  iu  our  time,  of  infinitely  more  service 
than  the  irregularly  performed  ceremonies  at  Westminster  or 
elsewhere,  and  which  depend  not  upon  necessity  or  rule,  but  on 
the  area  of  the  Pyx  boxes.  The  only  really  good  argument  in 
favour  of  its  continuance  is,  that  it  is  the  prelude  to  a  dinner  at 
a  City  hall.  In  all  other  respects  it  is  little  other  than  a  solemn 
farce.  It  is  probable  that  the  question  of  the  continuance  of 
the  trial  of  the  Pyx  will  be  fully  discussed  during  the  next 
session  of  Parliament,  and  we  have  the  satisfaction  of  thinking 
that  a  contribution  is  here  made  towards  a  more  perfect  know- 
ledge of  the  subject,  and  which  may  lead  to  a  satisfactory 
solution  of  the  problem.  The  fact  that  the  ancient  office  of  the 
Exchequer  is  itself  on  the  eve  of  being  abolished,  as  a  distinct 
department,  and  that  the  duties  relating  to  the  Pyx  trials  will 
at  all  events  have  to  be  transferred,  seems  to  suggest  the  period 
for  discontinuing  those  duties  entirely,  as  apart  from  the  Mint. 

«  Mr.  H.  W.  Chisholm. 
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B£t«d  from  Ut  Mas.  b7  n^taj  Woodmrd,  V.a.S^  F  ZeS.,  of  the  Billbh 
{OaaJfaMf^OBt  ytige  283,  Vol.  i.     'Sovtmbtr,  1866.) 

The  jS^AofM. — ^As  naarly  all  bivalves  lire  buried  in  tiie  wukI 
or  mud,  thery  axe  tamiflhed  witb  more  or  less  elongated  tiAoi, 
one  of  which  ie  called  the  iiifaaloDt  and  'the  other  the  ezfaaleot 
siphon  (see  Woodcata,  Fign.  10,  \2.,  14,  and  15). 


Jia.  14.  TtlKiia  tolidiOa  (Brituli}. 


Fia.  16.  Donate  atiUimu  (Brituh). 

BoUi  ImiDg  tb«  foot  protnidcd  ;  Hie  airam  indioate  tho  inhilmit  and 

exhftlent  Hphona. 

In  those  bivBlve  forma,  like  Mya,  LtUraria,  and  Anaiina, 
in  which  the  valvea  do  not  perfectly  shut  in  Uie  animalj  the 
siphons  lie  side  by  side,  and  are  enclosed  in  the  epidermis, 
which  is  prolonged,  and  forms  a  strong  homy  envelop©  around 
the  shell  and  respiratory  tabes.  In  certain  boring  and  burrow- 
ing bivalves,  as  Gattroehasna,  Clavcu/eUa,  ami  Teredo,  the  shell 
does  not  increaae  with  age,  but  the  siphons  secrete  a  shelly 
tube  in  which  the  sofb  parts  of  the  animal  are  inoased,  and  the 
minute  valves  of  the  young  moUusk  arc  seen  embedded  in  the 
wall  {see  Coloured  Plate, Fig.  13,  Vol.  x.,  p.  241,  the  "water- 
ing-pot shell,"  Aspergitlum  vagimferum,  the  minute  vsives 
are  seen  near  the  lower  extremity  of  the  tube). 

The  ExtenuU  Omamentation  is  another  very  apparent  causB 
of  the  immense  variation  in  the  form  of  shdls.  This  is  due 
almost  entirely  to  periodic  growth.  All  mollnsca,  except  the 
Argonaut,  possess  a  minute  rudimental  shell  before  th^  are 
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hatched^  whioh  forms  the  apex  or  tlie  umbo  of  the  adult  shell. 
But  the  Bhell,  in  its  snbaeqaent  growth^  fi«qaently  diflbns 
entirely  from  the  embryo^  'both  in  form  and  coloor.  The  dtril 
of  the  infant  Oymha  olta  is  large  and  very  irregalar;  in 
Miigihtt,  and  in  Patella,  it  is  spiral,  bat  afterwards  beoocuAB 
tabular  in  the  forraer,  and  tent^haped  in  the  latter.  In  the 
Nudibramehiata  the  shell  of  the  embryonal  moUnak  ia  shed  at 
an  early  age,  and  never  replaced.  Many,  of  the  minnte  riuiBs 
fbond,  as  well  fossil  as  recent,  are  probrisly  only  the  iry  <lf 
larger  spmes,  and  require  great  cautL  in  their  determin«g<«. 

TUke  size  df  the  aonlt  >shell  is  often  dharacteristic  of  the 
speoies,  bat  this  is  by  :no  means  nniform.  Hie  author  has 
frequently  seen  specimens  of  Ojfprma  turckuf,  equally  adult, 
measuring  thEee«quarterB,  to  one  and  a  half  inoues^  but  the 
dwarf  varieties  ^re'.more'eomiBon  than  the  giamts. 

Law  of  Altemaium  and  Periodiciiy. — Jn  summer  and  winter 
land-snails  cease  to  grow.  The  snails  of  the^fimt  year,  hatcked 
in  tiie  spring,  usually  attaba  half  their  growth  ia  the  autumn  of 
the  same  year,  and  their  maturity  in  the  following  spring. 
There  is  always  a  stronger  line  of  growth  or  conspicuous  mark 
on  banded  and  garden  snails,  and)  in  some  a  rib  inmde 
strengthens  the  rim  of  the  half-grown  shell. 

In  die  writer's  cabinet  are*  two  examples  of  HeUx  a^eraa, 
theoommon  garden  snail,  whidi  are  grown  together.  They 
had  passed  the  winter  months  hybemating  in  the  same  retreat, 
the  one  being  probably  nine  months  old,  the  other  fifteen 
months.  The  younger  snail  died,  having,  no  doubt,  been  killed 
by  the  frost ;  the  survivor  crept  forth  in  the  spring,  beano^ 
his  deceased  but  irremovable  companion,  firmly  cemented  upon 
hisbaok.  As  the  Uving  snail  t^tinak to  ^,  he  oamrin 
due  coarse  around  his  own  axis  to  the  spot  where  tiie  dead 
snail  still  remained  fixed,  and  bein^  unable  to  disconnect  it,  he 
formed  his  new  shell  over  his  attached  companion,  and  thus  in 
death  they  remain  united. 

Sea*snails  certainly  take  many  seasons  to  attain  maturily, 
even  supposing  them  to  grow  twice  a  year.  Dredging  is 
usually  only  carried  on  in  the  spring  and  summer  months ;  yet 
a  large  proportion  of  the  moUusoa  taken  are  immatore. 
Stdima  grows  a  whorl  at  a  time,  then  thickens  its  lip  and 
rests ;  ultimately  a  straight  line  is  found  down  one  side  of  tiie 
shell,  caused  by  tiie  coincidence  of  these  "  rests.''  In  Randla 
the  line  of  ''rests"  is  also  coincident;  but  as  it  only  grows 
half  a  turn  between  each,  there  are  two  rows  down  the  spire. 
In  Trikm  (the  shell  usually  represented  being  blown  as  a  horn 
by  aea-ddties  attendant  upon  Neptune  and  Amphitrite)  the 
"  periodic  mouths''  form  alternating  nodes  up  the  spire  to  iiie 
slender  apex.     The  Mwridice  are  extremely  varied  in  form  by 
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having  three  rows  of  spinous  fringes  produced  at  nearly 
coincident  intervals  on  each  whorl  of  the  shell,  and  becoming 
longer  with  age.  "  Venus's  comb,''  Murex  tentUepina,  is  an 
instance  of  this,  the  canal  of  the  shell  being  produced  to  twice 
its  length,  and  fringed  with  three  rows  of  long  and  slender 
spines,  slightly  curved,  like  the  teeth  of  a  harrow.  In  the 
Coloured  Plate  we  give  a  less  common  example,  the  Murex 
adfMtus  (Coloured  Flate,  Vol.  x.,  p.  241,  Fig.  7),  the  spines 
of  which  are  extremely  picturesque,  reminding  one  of  the 
branching  fir-tree. 

In  the  "  Wentle-trap,''  ScaUuria  pretiosa  (see  Plate,  p. 
21,  Fig.  2),  the  periodic  mouths  encircle  the  shell-whirls, 
which  are  sometimes  separate,  and  contribute  not  a  little  to 
the  beauty  of  this  once  costly  conchological  treasure. 

Just  as  with  the  growth,  we  see  periodic  markings  on  the 
external  surface  of  the  shell,  so  also  in  the  section  of  almost 
any  spiral  shell  we  see  a  repetition  of  folds  around  the 
columella,  or  internal  pillar  of  the  shell,  and  sometimes  upon 
the  sides  of  the  whorls  (see  Plate,  Vol.  x.,  p.  245,  Figs.  6  and  8). 

But  the  most  marked  character  in  cidult  univalves  is  pro- 
duced by  the  formation  of  a  final  aperture  and  ultimate  lip  to 
their  shells.  This  is  well  seen  in  the  "  spider,''  or  "  scorpion- 
shell,"  Pteroceras,  from  China,  in  which  the  apex  of  the  shell 
is  concealed  in  a  long,  claw-Uke  spine,  while  six  others  extend 
from  the  outer  lip,  and  the  canal  is  curved  to  correspond  with 
the  apical  spine. 

In  the  great  fossil  Bosiellaria  ampla,  from  the  middle 
eocene  formation  of  Barton,  Hants,  the  adult  animal  puts  forth 
a  widely  expanded  lip,  as  broad  as  one's  hand.  In  Vermetus 
(Fig.  9,  Coloured  Plate,  Vol.  x.,  p.  241)  and  Siliquaria  (Fig. 
10)  the  whorls  become  disunited  in  q^g.  In  Aspergillum  (Fig. 
13),  each  periodic  growth  is  marked  by  an  additional  frill  to  its 
siphonal  tube ;  and  when  adult,  it  forms  the  curious  perforate 
disk  from  which  it  obtains  its  name. 

The  "  Cowry"  {Cyprcea),  so  common  an  ornament  upon  the 
mantel-piece,  when  young,  is  a  thin  spiral  shell ;  but  when  it 
becomes  adult,  it  thickens  its  aperture  enormously  by  repeated 
depositions  of  shell-matter,  until  we  fail  to  discern  the  apex  at 
all.  In  the  Plate,  Vol.  x,,  p.  245,  Fig.  7,  is  represented  a 
transverse  section  of  Oyprcea  turdus,  which  well  illustrates  this 
peculiarity.  See  also  figure  of  CyproBa  guttata  (Plate, p.  21,  Fig.  4; 
drawn  from  a  specimen  in  the  British  Museum  valued  at  £40). 

But  perhaps  the  most  marked  change  which  takes  place  in 
adult  shells  is  to  be  seen  in  certain  land-snails  belonging  to 
the  Heliddce,  In  Oibbus  Lyonetti,  from  Mauritius,  the  shell, 
after  forming  five  ordinary  convolutions,  suddenly  makes  a 
complete  double  in  its  growth,  and  remains  hump-backed  for 
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iie  rest  of  its  days.  We  have  figured  in  our  Coloured  Plate,  Vol. 
x.^p.  241,  the  upper  and  under  view  of  a  still  more  eccentric  land* 
auful^  the  Helix  {Anctstoma)  globulus  (Figs.  4  and  5),  from  Brazil. 
Tbis  snail,  afber  growing  like  an  ordinary  Helix  hortensis,  or 
arbustorum,  suddenly  polls  up,  and,  twisting  his  mouth  up 
tight,  produces  the  aperture  on  a  plane  with  the  spire  ! 

Many  of  these  land  snails  not  furnished  with  opercula 
fbrtify  the  entrance  to  their  shell  by  secreting  a  number  of  shelly 
plates,  or  teeth,  around  the  aperture  (see  Coloured  Plate,  Vol,  x., 
p.  241,  Fig.  4),  so  as  to  lead  one  to  marvel  how  the  occupant 
of  tile  shell  managed  to  get  in  or  out  of  his  own  house,  and  still 
more  how  the  eggs  were  excluded.  In  operculated  Gasteropoda 
(snails  with  a  door  to  their  houses),  the  growth  of  the  shell 
necessitates  a  corresponding  enlargement  of  the  lid,  or  oper- 
culum ;  this  constantly  receives  fresh  shelly  layers  from  the 
mantle  of  the  animal,  and  in  those  snails  with  a  closely-fittin&r 
opercolum  the  growth  is  always  in  proportion  to  that  of  tl^ 
shell.  Snails  having  spiral  opercula  (see  Coloured  Plate,  p.  241, 
Fig.  8,  and  Plate,  p.  245,  Vol.  x.,  Pigs.  1  and  8)  rotate  their  oper- 
culum slowly  as  they  grow,  so  that  the  addition  always  takes 
place  along  that  portion  of  the  margin  which  is  next  the 
columella,  or  axis  of  the  shell.  The  interior  and  exterior 
surface  of  shelly  opercula  are  very  diverse,  as  seen  in  Pigs.  1, 
2,  and  8  of  the  Plate,  Vol.  x.,  p.  245. 

It  is  absolutely  essential  that  the  mantle  should  cover  any 
part  of  the  shell  to  which  additions  are  required ;  any  injury 
therefore  beyond  the  reach  of  the  mantle  externally,  must  be 
repaired  from  the  interior.  This  will  explain  why  the  broken 
apices  of  univalves,  and  the  eroded  umboes  of  the  river-mussel, 
are  never  repaired  externally,  but  always  by  deposits  within 
the  spire  or  the  valves  of  the  shell. 

In  the  Coloured  Plate  which  accompanied  tho  earlier  pages 
of  this  article,  in  November  last,  p.  241,  we  gave  a  number 
of  illustrations  to  show  the  extreme  variation  in  the  form  and 
growth  of  shells.  In  the  plate  which  accompanies  the  present 
part,  at  p.  21,  we  oflFer  an  additional  series,  in  which  we  not 
only  notice  variations  in  form,  due  to  growth,  etc.,  but  also  a 
great  variation  in  ornamentation  resulting  from  colour.  There 
are  few  shells  more  persistent  in  form  than  are  the  "  Cowries  '* 
{Oyprcea)  and  Cones  (Figs.  I,  4,  5,  and  6) ;  but  the  former 
numbers  upwards  of  150,  and  the  latter  more  than  200  species, 
chiefly  distinguished  by  the  diversity  of  their  colouration.  The 
Mitrs^  (Figs.  7  and  8)  are  even  more  numerous  than  the 
Cones  (having  some  400  species),  many  of  which  are  striking 
illustrations  of  brilliancy  of  colour. 

The  Volutes  (Figs.  9 — 11),  though  a  less  numerous  generic 
division,    contain    nevertheless,  many   shells  remarkable  for 
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yarieiy  and  ricliness  of  painting.  These  foar  genera  include 
probably  the  rarest  and  most  costly  shells  that  are  known^  and 
few  persons,  we  think,  can  fail  to  appreciate  their  beauty. 

Y  et  the  shell  in  the  Cowry  and  Volute  is  concealed  within 
the  folds  of  the  mantle ;  in  the  Cone,  it  is  covered  by  a  thick 
and  rough  epidermis,  which  has  to  be  removed  before  its 
hidden  beauties  are  discovered.  "  God's  works,''  writes  Prof. 
Forbes,*  ''  are  never  left  unfinished.  None  is  too  minute  for 
the  display  of  infinite  perfection.  The  microscope  has  exhibited 
to  our  wondering  eyes  beauties  of  structure  that  have  been 
concealed  from  mortal  sight  for  long  ages.  It  would  almost 
seem  as  if  only  glimpses  of  those  excellencies  of  creation  are 
permitted  to  man  to  behold,  whilst  the  full  contemplation  of 
such  wondrous  charms  is  reserved  for  immortal  and  invisible 
admirers.'' 

But  living  mollusks  not  only  secrete  shell-matter;  they 
have  likewise  the  power  to  absorb  the  internal  convolutions 
and  columella  of  their  shells,  either  completely,  or  until  it  is 
reduced  to  the  thinnest  film.  The  cone  removes  all  but  a 
paper-like  portion  of  its  inner  whorls  (see  Plate,  Vol.  x.,  p.  245, 
Pigs.  4,  5,  longitudinal  and  transverse  section  of  Oonus 
tesselaius),  and  the  Cyprasa  (Fig.  7)  often  goes  still  further 
in  removing  all  trace  of  its  axis. 

The  OlivoB  and  Nentiffre  likewise  remove  the  internal  spiral 
column  of  their  shells ;  and  the  Auricididce,  among  land-siuuls, 
do  the  same. 

This  power  of  dissolving  shell  is  also  used  by  the  Muriddoe 
in  removing  those  external  spines  which  would  interfere  with 
the  continued  growth  of  the  shell. 

Hermit-crabs  in  like  manner  increase  the  accommodation 
of  their  houses  by  bi*eaking  away  the  internal  axis  and  convo- 
lutions of  the  shell  they  inhabit.  In  the  writer's  cabinet  is  a 
Bulmius  shell  from  the  Antilles,  inhabited  by  a  land  hermit- 
crab  (the  Cenohita  Diogenes), VfhicYi  has  been  completely  cleared 
from  its  columella,  and  made  into  one  commodious  chamber 
within. 

Nearly  all  the  peculiarities  in  the  form  of  shells  relate  to 
some  special  function  or  habit  of  life  of  the  animals  which 
inhabit  them. 

Perhaps  one  of  the  most  important  functions  which 
requires  to  be  provided  for  is  that  of  respiration.  We  have 
already  seen  that  in  many  of  the  burrowing  bivalves,  the  siphons 
cause  the  shell  permanently  to  gape  at  the  end  to  accommodate 
them.  Again,  in  the  univalves,  the  aperture  of  the  shell  is 
usually  found  to  be  characteristic  of  the  division  to  which  the 
animal  belongs ;   the    mouth    being    entire  in  most  of  the 

*  JBriiith  MoUuMca^  Introdactioxi,  p.  ZT. 
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vegetable  feeders  {or  Holostomata)  (see  Coloured  Plate,  Vol.  x., 
p.  241,  Figs.  2,  3,  4),  and  notched,  or  produced  into  a  canal 
in  the  carnivorous  families  (or  SiphonosiomataJ  (see  same 
Plate,  Fig.  7— and  Plate,  p.  21,  Figs.  7—11).  But  this 
canal,  or  siphon,  is  respiratory  in  its  oiEce,  and  must  not, 
therefore,  be  taken  as  a  certain  indication  of  the  nature  of  the 
animal's  food.  Thus,  for  example,  Scalaria  pretiosa  (Plate, 
p.  21,  Fig.  2)  has  a  holostomatous  aperture,  but  is  known 
to  be  carnivorous  in  its  diet.  If  we  refer  back  to  the  figures 
of  the  dog- whelk  [Nassa  reticulata,  Vol.  x.,  p.  247),  and  the 
comtnon  whelk  {Buccinum  undatum,  p.  248),  we  shall  see  the  long 
incurrent  siphon  protruding  from  the  canal  of  the  shell  and 
turned  upwards.  Into  this  tube  the  water  passes,  and  enters 
a  vaulted  chamber  (formed  by  an  inflection  of  the  mantle  of 
the  animal),  which  contains  the  pectinated,  or  plume-Uke  gills. 
After  traversing  the  length  of  the  gills,  it  returns  and  escapes 
through  a  posterior  siphon^  generally  less  developed  than  the 
anterior  one,  but  very  long  in  Ovulum  volva,  and  formed  into  a 
tube  in  Typhis. 

The  object  of  the  long  siphon  in  the  whelk  is  to  enable  it 
to  respire  freely  while  burrowing  in  the  sand  in  search  of  its 
prey — the  poor  defenceless  Mya,  and  other  bivalves.  The 
AmpuUaria  has  also  an  extremely  long  siphou,  which  enables 
it  to  breathe,  when  it  retires  deep  beneath  the  river  mud 
during  the  dry  season. 

In  the  ear-shell  {Haliotis),  found  living  on  the  rocks  at 
low- water  in 'the  Channel  Islands  and  elsewhere,  and  so  com- 
mon a  mantel-piece  ornament,  on  account  of  its  pearly  interior ; 
the  excurrent  siphon  is  accommodated  by  a  hole  near  the  lip 
of  the  shell,  repeatedly  renewed  with  the  growth  of  the 
animal.  In  the  key-hole  limpet  {Fissurella),  the  anal  siphon 
passes  through  the  perforation  on  the  summit  of  the  shell, 

In  Siliquaria  (see  Coloured  Plate,  Fig.  10,  Vol.  x.,  p.  241), 
the  notch  for  this  siphon  remains  unclosed,  so  that  as  the  shell 
grows,  it  prolongs  the  fissure  through  the  whole  length  of  its 
tube. 

In  those  moUusks  whose  shell  is  reduced  to  a  mere  rudi- 
mentary organ,  we  still  find  that  its  design  and  object  is, 
primarily,  to  protect  the  heart  and  breathing  organs.  Thus, 
in  Testacella  (Fig.  4,  Vol.  x.,  p.  245)  it  covers  the  hemal,  or  heart- 
region,  and  again  in  the  keel-shell,  Carinaria  (see  Plate,  p. 
21,  Fig.  3),  in  which  the  shell  is  less  than  one-seventh  part 
the  size  of  the  body  of  the  animal,  its  only  use  is  to  cover  the 
branchias. 

Lamp-shells  {Brachiopoda), — ^These  curious  bivalves  are 
symmetrical  in  form,  and  nearly  always  have  the  dorsal  valve 
smaller  than  the   ventral,  the  latter  being    produced  into  a 
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beak,  throngh  which  is  an  aperture  for  the  passage  of  the 
pedicel,  by  which  the  sheU  is  attached  to  foreign  bodies  in 
the  sea. 

The  ancient  Etrascan  and  Eoman  lamps  have  so  much  the 
general  form  of  these  shells  as  to  have  given  rise  to  the  name 
"  lamp-shells/'  the  beak  with  its  pedicel  corresponding  to  the 
spout  of  the  lamp  through  the  hole  in  which  the  wick  passes. 
On  the  Coloured  Plate  (see  Vol.  x.,  p.  241,  Fig.  11)  we  figure 
Waldheimia  {Terehratula)  Australis,  an  elegant  form,  named 
after  the  accomplished  Eussian  naturalist,  Fischer  de  Waldl^eim. 
The  visitor  to  the  shell- gallery  of  the  British  Museum  may  see 
in  the  Brachiopod  case,  a  stone  dredged  up  by  Professor  J, 
Beete  Jukes,  in  Port  Jackson  Harbour,  Sydney,  New  South 
Wales,  to  which  more  than  thirty  specimens  of  Waldheimia 
are  attached. 

The  shell-valves  of  the  Terehratula  are  articulated  together 
by  two  curved  teeth  arising  from  the  border  of  the  ventral,  or 
beaked  valve,  which  fit  into  two  sockets  in  the  other. 

So  complete  is  this  hinge  that  it  cannot  be  separated 
without  injury  to  the  shell  j  nor  can  the  valves  of  Waldheimia 
be  opened  more  than  one-eighth  of  an  inch  without  applying 
force. 

If  we  rupture  the  hinge  of  any  recent  specimen  we  shall 
see  that  the  muscles  and  digestive  organs  of  Terehratula 
occupy  an  extremely  small  space  near  the  beak  of  the  shell, 
and  ^  partitioned  off  by  a  membrane  from  the  general  cavit^; 
which  is  occupied  by  the  fringed  arms  that  give  rise  to  the 
name  {Brachiopod a),  it  having  been  supposed  that  these 
organs  corresponded  with  the  foot  of  the  Oasteropod.  But  it 
seems  more  correct  to  consider  the  pedicel  as  the  true  repre- 
sentative of  the  molluscan  foot.  These  ciliated  arms  are 
variously  modified  in  the  diflferent  genera.  They  form  two 
separate  spiral  coils  in  RhynchoneUa  and  Lingula,  but  are 
united  together  by  a  membrane,  and  are  only  spiral  at  their 
tips,  in  Terehratula  and  Discina. 

In  Waldheimia,  the  smaller,  or  dorsal  valve,  which  is  fitted 
with  the  hinge-sockets,  is  also  provided  with  a  shelly  loop  in 
its  interior,  for  the  support  of  the  fringed  arms.  These  fringed 
arms  correspond  mth  the  labial  tentacles  of  the  ordinary 
bivalves  and  the  ciliary  organs  around  the  mouths  of 
Polypes. 

Few  mollusks  present  points  of  greater  interest  than  do 
the  Brachiopoda,  They  all  inhabit  the  sea;  the  fully 
developed  shell  being  always  found  attached  to  rocks,  or 
stones,  branches  of  coral,  or  to  other  shells.  The  young 
(although  their  development  has  not  as  yet  been  recorded)  are 
doubtless  unattached,  and  able  to  swim  freely,  like  the  fry  of 
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other  bivatye  mollusca^  until  they  meet  with  snitable  places- for 
attachment. 

They  are  found  from  low  water  to  one  hundred  and  twenty 
fathomS)  and  probably  even  deeper^  and  are  distributed  almost 
in  every  sea  at  the  present  day,  whilst  their  range  in  geological 
time  is  only  equalled  by  such  forms  as  the  microscopic  Fora^ 
unixiifera^  and  Entomoetraca  ;  species  of  fossil  Linguloe  being  met 
with  in  our  oldest  Cambrian  and  Silurian  formations.  At 
present  only  seventy  living  species  have  been  met  with,  but 
as  they  are  for  the  most  part  inhabitants  of  deep  water,  no 
doubt  many  more  will  be  discovered,  for  good  marine  dredges 
are  a  comparatively  modern  invention,  and  deep-sea  dredging 
is  no  easy  task,  as  the  writer  can  testify  from  personal  experi* 
ence  on  the  coast  of  Spain. 

More  than  one  thousand  extinct  species  of  Brachiopoda  have 
been  described,  representing,  of  course,  a  succession  of  geo- 
logical periods,  so  that  it  is  not  improbable  that  they  are 
nearly,  if  not  quite,  as  numerous  at  the  present  day  as  formerly. 

Some  of  the  fossil  species  attained  a  very  large  size,  and 
the  palasozoic  genera  present  remarkable  variations  in  form 
from  each  other,  and  also  from  any  now  living.  Dr.  Gustaf 
Lindstrom  has  lately  separated  one  group  entirely,  and  placed 
them  in  a  separate  order,  to  be  called,  O^erculated  Badiata  of 
tha  order  Biigosa. 

Floating  alidle, — The  Pteropoda,^  or  "  wing-shells,'*  furnish 
good.  iHufitrations  of  this  form  of  moUuscan  life  (see  Coloured 
Plate,  Vol.  X.,  p.  241,  Fig.  1,  Cleodora  pyraniidata) .  "  This  little 
group  consists  of  animals  whose  entire  life  is  passed  in  the 
open  sea^  far  away  from  any  shelter,  save  what  is  afltorded  by 
the  floating  Gulf  Weed,  and  whose  organization  is  specially 
adapted  to  that  sphere  of  existence.  In  appearance  and  habite 
they  strikingly  resemble  the  fry  of  the  ordinary  sea-snails, 
swimming,  like  them,  by  the  vigorous  flapping  of  a  pair  of 
fins.  To  the  naturalist  ashore  they  are  almost  unknown,  but 
the  voyager  on  the  great  ocean  meets  with  them  where  there 
is  little  else  to  arrest  his  attention,  and  marvels  at  their  delicate 
forms  and  almost  incredible  numbers.  They  swarm  in  the 
tropics,  and  no  less  in  Arctic  seas,  where  by  their  myriads  the 
water  is  discoloured  for  leagues  (Scoreahy).  They  are  seen 
swimming  on  the  surface  in  the  heat  of  the  day,  as  well  as  in 
the  cool  of  the  evening.  Some  of  the  larger  kinds  have 
prehensile  tentacles,  and  their  mouths  armed  with  lingual 
teeth ;  so  that,  fragile  as  they  are,  they  probably  feed  upon 
still  smaller  and  feebler  creatures  {e.g.,  Entomostraca),  In 
high  latitudes  they  are  the  principal  food  of  the  whale,  and  of 
many  sea-birds.     Their  shells  are  rarely  drifted  on  shore,  but 

*  So  caUad  from  irrcpor,  a  wing,  and  inw^  voSoff^,  a  foot. 
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abound  in  the  fine  sediment  brought  up  by  the  dredge  from 
great  depths.  A  few  species  occur  in  the  Tertiary  strata  of 
England  and  the  continent;  in  the  older  rocks  they  are 
unknown^  unless  some  comparatively  gigantic  forms  {Gonularia 
and  Theca)  have  been  rightly  referred  to  this  order/'  (Wood- 
ward's Manual  of  Mollusca,  p.  202.) 

It  has  been  stated  that  the  specific  gravity  of  floating  shells 
is  lower  than  that  of  any  others^  and  such  may  be  the  case  with 
''the  Paper  Nautilus/'  Argonauta,  lanthina,  0 armaria  (see 
Plate,  p.  21,  Fig.  3),  and  Pfceropods  (see  Coloured  Plate,  Vol. 
X.,  p.  241,  Fig.  1).  But  none  of  these  will  float  in  the  water 
by  themselves.  lanthina  is  rendered  buoyant  by  the  air- 
vesicles  attached  to  its  foot,  and  the  others  are  sustained  by 
incessant  muscular  exertion  in  swimming.  The  Nautilus  and 
Spirula  are  in  no  degree  indebted  to  their  specific  gravity,  but 
solely  to  the  air-chambers  with  which  their  shells  are  furnished. 
For  the  shell  of  the  Spirula  is  wholly  composed  of  nacre,  and 
the  pearly  lining  of  the  Nautilus  constitutes  the  greater  part 
of  the  thickness  of  the  shell.  Nacre,  we  have  seen,  is  Arago* 
nite  in  its  physical  character,  and  has  a  higher  specific  gravity 
than  the  ordinary  shell.  The  internal  pen  of  the  Calamary 
{Loligo  vulgaris)  is  composed  entirely  of  Conchioline,  and  is 
consequently  lighter  than  any  floating  shell ;  but  it  would  sink, 
nevertheless,  if  deprived  of  the  air  it  contains.  The  "  cuttle- 
bone,"  or  shell  of  the  Sepia,  swims,  because  it  is  fiill  of  air. 
The  author  has  seen  it  floating  in  the  middle  of  the  Bay  of 
Biscay,  and  hence,  no  doubt,  that  many  such  shells  are  wafted 
by  "  Eemell's  current"  from  the  coast  of  Portugal,  and  stranded 
on  our  own  south-west  shores.  Professor  Forbes  remarked 
that  he  had  never  dredged  a  cuttle-bone,  but  multitudes  were 
found  cast  ashore  on  all  the  coasts  of  Asia  Minor. 

The  Spirula  has  never  been  taken  alive,  and  rarely  with 
any  portion  of  the  animal  attached  to  the  shell ;  but  it  must  be 
abundant  in  the  tropical  Atlantic,  as  well  as  in  the  Coral  Sea. 
In  Brazil  and  the  West  Indies  most  likely,  is  its  home. 
Millions  of  the  shells,  floated  across  the  Atlantic  by  the  Gulf 
Stream,  are  strewn  on  the  shores  of  the  Canary  Islands. 
They  are  less  common  at  Madeira  and  along  the  Iberian  coast, 
and  very  rare  in  Devon  and  Ireland. 

The  dead  shells  of  Nautilus  abound  in  the  Coral  Sea,  and 
are  cast  ashore  in  such  profusion  that  many  tons  weight  arc 
collected  at  New  Caledonia  and  the  Feejee  Islands,  and  con- 
veyed to  Sydney,  where  they  sell  for  three  halfpence  each ;  or 
to  the  Navigator  and  Friendly  Islands,  where,  not  living,  they 
are  worth  one  shilling  a  piece.  The  young  shells,  of  which 
ornaments  are  made,  when  polished,  fetch  a  high  price. 

It  seems  superfluous  to  endeavour  to  explain  the ''  floating  " 
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of  the  NautUus,  since  we  have  no  positire  assurance  that  it 
does  oyer  visit  the  surface  except  when  driven  up  by  storms. 
From  its  form  it  is  most  likely  an  indifferent  swimmer ;  no 
doubt  it  can  swim  backwards^  like  its  relatives.  The  shell, 
when  placed  in  a  bucket  of  water,  turns  over  and  floats  with 
its  mouth  downwards;  if,  however,  a  half  ounce  weight  is 
placed  in  the  opening,  its  centre  of  gravity  is  altered,  and  it 
then  floats  with  the  spire  tmned  more  to  the  surface,  so  that 
i^e  weight  is  sustained  in  the  shell  without  falling  out. 

It  has  generally  been  taken  for  granted  that  the  Pearly 
Nautilus  could  rise  and  sink  at  will,  and,  as  most  authors  have 
attributed  the  fabulous  properties  of  the  Argonaut  to  its  Oriental 
relative,  we  might  be  misunderstood  if  we  passed  it  over  in 
silence.  All  writers  before  Backland,  and  some  at  the  present 
day,  have  explained  the  hydrodynamic  parts  by  attributing 
a  second,  no  less  fabulous  power,  namely,  of  pumping  out  the 
water  from  its  chambers  in  order  to  rise,  and  admitting  it 
again  when  it  wished  to  sink.  Nor  was  the  diiBBculty  of 
explaining  this  feat  the  principal  cause  of  its  rejection.  But 
the  author  of  the  Geological  Bridgewater  Treatise  knew  that 
in  the  beautiful  Nautilus  zie-zae  of  the  Tertiaries,  the  siphuncle 
consisted  of  a  succession  of  shelly  funnels,  fitting  continuously, 
into  one  another,  and  totally  exclnding  all  communication  with 
the  chambers,  which  were  closed  cells,  forming  a  permanent 
float.  The  Doctor  was  thus  compelled  to  limit  his  hydrostatic 
theory  to  the  siphuncle  itself,  a  most  inadequate  apparatus ! 
But  the  specific  gravity  of  a  body  is  not  altered  by  altering 
its  form ;  and,  if  no  other  means  exist,  the  Nautilus  must 
still  depend  on  sunmmiing  to  sustain  itself  in  the  water. 

The  patentees  of  the  Nautilus  machine,  have  hit  upon  a 
real  method  of  varying  the  specific  gravity  of  a  submerged 
body,  which  may  some  day  come  into  use  (whether  the  Nauti- 
lus employed  it  or  no). 

Teleology  of  Form. — ^The  first  explanation  which  presents 
itself  to  our  mind,  in  accounting  for  the  variety  in  the  form 
and  construction  of  shells,  is  the  universal  law  that  '^  nature 
never  repeats,''  and  that,  when  things  are  different,  the 
difference  extends  to  every  part  of  their  organization. 

In  the  structure  of  shells  there  is  a  general  adaptation  to 
the  wants  of  the  animal  to  which  they  belong.  Thus  we  see 
Ught  shells  for  the  floaters  and  swimmers,  strength  for  the 
Limpet  and  Periwinkle,  space  in  the  Cone  and  Nerite,  conceal- 
ment  in  Phorus,  and  roughness  of  surface  in  many  others, 
which  invite  parasitic  growth,  or  colours  assimilated  to  the 
surface  of  attachment  which  the  sedentary  and  fixed  forms 
affect. 

In  considering  the  Origin  of  variations  in  the  form  of  shells, 


so  Mrs*  OoameTCfrtl s  Phoiograplia. 

we  afaiould  need  a  mudb.  more  extenaive  aad  intimate  know- 
ledge of  those  which  preceded  &e  present  nces,  in  order  to 
show  that  their  relationship  was  that  of  descent.  All  we  oan 
now  H&j  is,  that  the  present  races  closely  resemble  their  imme- 
diate predeoesaora,  and  are  more  and  more  imlike  the  shells 
of  older  .geological  times.  One  fact  is  very  apparent,  that 
a  great  many  have  beeome  extinct  ^beoanae  they.conld  not 
change  and  adapt  themaelvas  ito  new  eztsfmal  conditiom. 
Many  have  also  beeome  extinct  in  the  rejpons  where  itheytmee 
abounded,  but  mtill  linger^  in  diminished  nnndberaf  in  ont^of- 
the«*wiq^  jjeoalitieay  where,  the  hostile  influences  were  less 
severe. 


MRS.  CAMERON'S  PHOTOdfiAPHB. 

In  a  former  number  we  made  some  remarks  on  Photography 
as  a  Fine  Art^Mud  apoke  of  the  suooess  which  had  attended 
Mrs.  Cameron's  efforts  to  produce  works  more  in  accordanoe 
with  the  productions  of  great  painters,  than  had  hitherto  been 
done  by  mechanical  and  chemical  means.  Sinee.then  we  ha¥B 
examined  a  great  many  of  this  kdy's  photographs^  and  the 
high  opinion  we  formed  of  them,  not  only  en  acconnt  of  their 
individual  merit,  but  also  as  tending  to  found  a  distinct  school 
of  photogpnphy,  characterized  by  very  remarkable  qualities, — 
artistic  and  manipulative,  have  been  confirmed.  Like  all  in- 
novators, Mrs.  Cameron  has  had,  and  we  might  eay  has  still, 
much  prejudice  to  overcome;  but  if  our  readers  will  pay  a 
visit  to  her  portfolios^  which  may  be  seen  at  the  well-known 
establishment  of  Messrs.  Cohoagfai,  we  are  quite  anre  that 
those  who  possess  the  greatest  knowledge  of  pictorial  art, 
and  the  finest  perceptions  of  beauty,  wiU  be  the  warmest 
in  their  admiration,  and  the  loudest  in  their  praise.  Fiady 
executed  works  by  photographers  of  established  reputa* 
tion,  no  doubt  exhibit  qualities  of  a  very  meritorious  kind,  but 
it  is  very  rarely  that  they  produce  anything  like  the  feetings 
and  sensations  which  arise  in  oar  minds,  on  contemplating 
mctures  of,  or  fine  engravings  after,  such  artists  as  Correggio, 
V  an  Dyck,  or  Sir  Joshua  Reynolds.  We  accept  the  human 
face  done  into  photography,  as  a  species  of  translation  into  a 
language,  imperfectly  citable  of  expressing  the  required  ideas, 
and  rendering  them,  so  far  as  it  can  do  so,  rather  by  an 
artificial  and  non-natnral  idiom,  than  by  a  simple  and  satisfiietory 
phrase.  Many  things  that  add  a  charm  to  the  countenance, 
such  as  the  very  delicate  gradations  of  light  and  shade,  which 
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give  the  senae  of  roundness^  softness^  and  smoofihness  to  tlie 
eheek^  the  transparent  shadowiness  lurking  amongst  tresses  of 
hair — the  varying  tones  of  flesh  colour — ^the  suggestions  of 
life  and  movement^  which  delight  ns  in  real  figures  possessing 
the  requisite  beauty^  and  in  suitable  positions^  and  which  meet 
us  in  the  delineations  of  the  great  masters^  are  wanting  in  the 
ordinary  nhotogmph,  and  have  been  marvellously  introduced 
by  Mrs.  Cameron^  in  her  processes  of  .photographic  art. 

The  most  remarkable  instance  of  this  artistes  success,  is  to 
be  found  in.  the  child^s  head,  '^Number  6  of  the  series  of  twelve 
life-sized  heads  *'  and  called  "  Alice/'  It  has  all  the  properties 
of  a  fine  sepia  drawing  by  a  great  master.  It  is  rich  in 
gradations  of  tint.  The  hair  flows  freely  in  fine  masses,  as  if 
we  wind  had  caught  it :  stray  locks  have  swept  across  ike 
forehead,  and  their  delicate  shadows  give  an  exquisite  softness 
to  the  brow.  Beautiful  hair,  left  free,  is  one  of  the  most  poetic 
of  nature's  productions,  and  very  subtle  and  sympathetic  are 
the  combinations  of  light  and  shade  which  it  exhibits,  and 
which  defy  the  efforts  of  ordinary  artists  to  reproduce.  Pew 
of  the  old  painters  did  justice  to  hair.  They  usually  painted 
it  in  forms  too  stiff,  and  the  ordinary  photography  reduces  it 
to  wires,  or  threads.  Alice's  hair  is  a  masterpiece  of  art,  and 
Mrs.  Cameron  has  made  her  photographic  apparatus  succeed 
in  producing  those  delicate  transparent  shadows  which  sorely 
test  the  manipulative  skill  of  the  oil  painter. 

This  head  of  ''Alice''  exemplifies  other  fine  qualities 
usually  absent  from  photography.  A  good  photographer  of  the 
common  sort  seldom  approaches  a  grand  mode  of  treatment. 
If  his  lights  and  shadows  are  strong  and  in  conspicuous  masses, 
they  are  generally  damaged  in  artistic  effect  by  the  violence  of 
their  contrasts.  The  depths  are  too  black,  and  the  lights  too 
white,  and  there  is  a  want  of  half-tones.  Another  common 
photographic  defect  is  giving  too  much  prominence  to  detail, 
as  the  early  artists  did,  and  as  the  modem  Pre-Baphaelites 
continue  to  do.  Mrs.  Cameron  has  advanced  photography 
beyond  this  stage.  In  ''  Alice,"  and  in  otlrer  productions,  she 
has  introduced  breadth  and  generalization;  her  contrasts  are 
strong,  but  not  violent,  and  she  has  been  singularly  successful 
with  half-tones.  The  qualities  we  have  mentioned  belong  to 
what  we  may  call  the  technical,  or  manipulative  branch  of 
art ;  and  they  are  essentials  to  success ;  but  something  more  is 
wanted :  a  true  work  of  art  is  also  a  work  of  mind,  and  Mrs. 
Cameron  has  rescued  photography  from  mere  copying.  In  her 
life-sized  heads,  as  well  as  in  her  composition  pieces,  she  has 
evinced  rare  faculties  of  dealing  with  the  emotions  of  her 
sitters.  She  does  not  take  them  anyhow,  but  draws  them  out, 
and  induces  in  them  such  a  condition  of  mind  and  feeling  as 
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gives  rise  to  a  vivid  and  pictorial  expression  of  feature.  Her 
process  is  not  a  quick  one^  and  she  must  have  unusual  tact  and 
skill  in  keeping  her  subjects  happy^  and  in  the  mood  she  wants. 
One  cause  of  failure  in  the  expression  of  ordinaiy  photographic 
portraits  no  doubt  arises  from  the  uncomfortable  situation  in 
which  the  subjects  find  themselves.  Who  can  look  interesting 
or  natural  in  a  glass  garret^  bothered  with  directions  to  stare 
at  a  brass  knob :  told  when  to  wink^  and  ordered  to  sit  stiU. 
''  Wet  your  lips,  and  wink  your  eyes/*  were  the  directions  to  a 
party  of  ladies  at  one  establishment ;  and  others  may,  for 
aught  we  know,  have  recourse  to  Dickens'  *'  prunes,  prisms, 
and  papa,''  to  get  the  mouth  into  the  required  state.  Those 
portrait  painters  who  have  been  most  successful  in  giving  life- 
like expression  to  their  works,  have  possessed  the  art  of 
influencing  the  mental  condition,  and  drawing  out  their  subjects; 
and  those  photographers  who  wish  to  rise  above  the  mechanism 
of  their  profession,  must  cultivate  it,  and  must  arrange  their 
studios  so  as  to  make  comfort,  and  natural  expression,  possible 
in  them. 

No.  12  of  Mrs.  Cameron's  "life-sized  heads"  is  so  far  a 
misnomer  as  it  is  enlargement  of  life,  admirably  done.  It 
represents  a  noble-looking  boy,  a  sort  of  young  Jupiter,  but 
with  a  touch  of  Mercury's  mischief  and  fun.  We  have  noticed 
that  the  size  of  this  head  puzzles  many  ordinary  people,  who 
would  have  admired  it  on  a  smaller  scale,  and  it  wants  some 
little  artistic  education  to  appreciate  any  figures  verging  on 
the  colossal.  Placed  at  a  suitable  distance  it  is  singularly 
efiective,  and  artists  view  it  with  delight.  In  this  piece  Mrs. 
Cameron  has  thrown  aside  all  tame  conventionalism.  The 
vigorous,  free,  natural  treatment  of  the  subject  is  worthy  of 
a  great  sculptor,  and  if  we  regard  "Alice"  as  the  most 
pictorial  of  her  portraits,  this  may  be  called  the  most 
statuesque. 

We  have  not  seen  the  original  children  of  these  portraits, 
and  therefore  can  offer  no  opinion  of  how  far  Mrs.  Cameron's 
process  realizes  a  likeness,  but  we  should  imagine,  from  the 
vivacity  and  depth  of  expression,  her  success  in  this  particular 
must  be  great.  What  is,  however,  most  remarkable  is,  the 
extent  to  which  she  has  made  her  portraits  works  of  art.  No 
one  unconnected  with  the  family  would  care  to  have  photo- 
graphs of  Miss  Brown  or  Master  Jones,  as  such  things  are 
ordinarily  done,  even  if  the  children  were  above  the  average 
in  good  looks,  but  a  child  painted  by  Correggio  or  Guercino  is 
another  thing.  We  do  not  ask  the  name  of  the  model,  but 
we  prize  the  picture  for  qualities  higher  than  those  of  mere 
resemblance  to  a  particular  person.  Mrs.  Cameron's  "  Alice" 
and  the  Jupiter-like  boy  belong  to  this  rare  and  high  class  of 
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portrait  whicli  every  one  of  artistic  perception  is  so  glad  to 
possess. 

Those  of  our  readers  who  live  in,  or  visit  London  will,  no 
doabt,  go  to  Colnaghi's,  and  look  through  the  large  collection 
of  Mrs.  Cameron's  works,  which  are  on  sale  at  very  moderate 
prices,  and  we  recommend  them  to  pay  particular  attention  to 
her  dramatic  and  composition  pieces.  Some  effective  theatrical 
pieces,  with  portraits  of  popular  actors,  have  often  been  taken 
by  the  ordinary  photographers,  but  Mrs.  Cameron  has  set  to 
work  in  a  different  way,  and  has  made  her  pictures  by  getting 
her  friends  or  acquaintances  to  form  tableaiix  vivants,  and  then 
photographing  them  with  her  peculiar  skill.  We  can  only 
aUude  to  this  important  branch  of  her  new  art,  one  of  the 
finest  specimens  of  which  is  a  "Prospero  and  Miranda,'^ 
marked  "  from  life.''  This  piece  will  be  a  great  favourite  as 
it  becomes  known,  because  it  tells  its  tale  so  forcibly,  and  is 
remarkably  pleasing  in  its  character.  A  fine  old  Prospero, 
with  vigorous  features,  long  white  beard,  and  intellectually- 
developed  forehead,  recounts  to  an  intensely-listening,  earnest- 
looking  Miranda  the  story  of  her  birth,  and  his  expulsion 
from  his  dukedom.  At  the  moment  of  the  picture,  Prospero 
is  standing  up,  and  Miranda,  leaning  forward,  clasps  one  of  his 
hands  as  if  to  give  assurance  that  her  soul  was  in  his  talc. 
The  light  glances  down  Prosperous  forehead  with  its  strong 
lines  of  thought,  on  Miranda's  face,  and  on  a  portion  of  her 
simple  dress.  The  background  is  very  dark,  and  while 
Miranda's  figure  is  distinct,  Prospero's  is  only  indicated — not 
shown.  We  have  very  few  artists  who  could  paint  half  so  fine 
a  picture  of  the  scene  as  Mrs.  Cameron  has  given  us  in  thiis 
piece.  We  could  fancy  she  had  fished  up  a  leaf  of  Prospero's 
"  drowned"  book,  and  rescued  his  staff  from  its  burial-place 
*'  certain  fathoms  in  the  earth,"  when  we  notice  the  skill  with 
which  in  this  case,  and  in  '^  Queen  Esther,"  and  several  others 
we  might  name,  she  has  composed  her  Uving  pictures,  and 
made  her  apparatus  give  them  a  permanent  form. 

It  will  soon  become  the  fashion  to  admire  these  productions. 
Their  novel  merit  now  charms  the  few  who  know  how  to  think 
for  themselves  on  matters  of  art,  and  the  many  will  bring 
their  later,  but  useful  homage,  when  fashionable  authorities 
have  told  them  it  is  the  correct  thing  to  do.  Mrs.  Cameron 
has  only  to  persevere,  and  she  will  found  a  school  of  '^  Came- 
ronians,"  though  not  after  the  fashion  of  the  grim  sect  so 
named.  Her  productions  are  eminently  genial,  and  from  this 
quality  and  from  their  beauty  they  will  find  their  appropriate 
resting-places  in  cultivated  homes. 
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THE  COAL  MINES  OF  THE  UNITED  STATES  OP 

NOBTH  AMERICA.* 

BY  F.   X.  LUBBBBN. 

In  the  TTnited  States  coal  is  abundant,  and  oaa  wgpr&r  be 
exhansted.  Between  tbe  western  extremity  of  the  Appa»- 
lachian  coal-fields  and  Cincinnati,  the  different  formations, 
fcom  the  Devonian  to  the  Lower  Silnrian,  come  np  to  thA 
snr&ce  in  succession.  At  Portsmouth,  next  the  lower  eoal 
measures,  comes  the  inferior,  or  conglomerate  grit,  or  miU. 
stone ;  next  it,  the  Waverly  sandstone,  the  equivalent  of  the 
Devonian.  Then  succeed  the  Upper  Silurian  slates  and  lime* 
stones,  and  lastly,  at  Cincinnati,  the  lower  SUuriaa  groops 
appear  in  the  hills  and  beds  of  the  Ohio. 

There  is  one  vast  coal-field  extending  from  New  York  to 
Alabama,  which  covers  nearly  one  hundred  thousand  square 
miles.  Another  coal-field  in  Indiana  embraces  about  fi£by-*fiva 
tl^ousand  square  miles.  Another  in  Michigan  covers  about  twelve 
thousand  square  miles.  The  grand  total  amounts  to  two  hundred 
and  twenty-five  thousand  square  miles,  and  the  whole  amount  of 
coal,  estimating  the  average  thickness  of  the  beds  to  be  fifty 
feet,  would  be  three  millions  and  a  half  of  cubic  miles^  a  quantily 
absolutely  inconceivable. 

Before  the  late  civil  war,  the  average  price  of  coal  in 
Pennsylvania  was  five  dollars  per  ton,  and  in  New  York  not 
{^fc  from  six  dollars  per  ton.f  The  relative  cost  of  trans* 
portation  to  New  York  and  to  London  from  the  mines  was 
then  about  the  same. 

The  principal  portion  of  the  ooal  used  in  the  United  States 
for  domestic  piuposes  is  brought  from  Pennsylvania.  This 
coal  is  anthracite,  or  hard,  and  the  only  large  deposits  of  this 
species  of  coal  of  a  good  qualify  in  the  United  States,  so  far 
as  is  known,  are  found  in  that  region.  Anthracite  coal  exists 
in  Shode  Island  and  Massachusetts,  but  it  is  much  less  com- 
bustible  than  in  Pennsylvania. 

The  remainder  of  tiie  vast  coal-fields  which  we  have  emi« 
merated  comprise  coal  which  is  more  or  less  bitundnous,  andia 
more  commonly  used  in  this  country  for  generating  steam  than 
for  domestic  purposes.      It  is  similar,  however,  to  the  English 

•  Siaie  Survey  of  Pemuyhania,    "By  Pft>fe98or  H.  B.  Bogen. 

SkUuUeal  Report  o»  ike  Iron  amd  Ooal  of  Pmrneylvtmim,  Pnpared  bj  Dr. 
OharlM  M.  Wetherell,  and  pablished  in  a  work  entitled  Seimoe  amd  Mackamami' 
1858^. 

8taU  ^wrvey  of  Neus  Torh,    By  Mr.  Hall.    Albany,  1848. 

State  Survey  of  Firyinia,    By  Profeseor  W.  B.  Bodgera. 

t  Since  the  oivil  war  the  price  of  ooal  ia  more  than  double. 
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coai^  and  could  be  as  readily  bmrtied  in  grates.  The  coal 
fomnations  of  this  coimtry^  aithongh  the  mitferal  differs  in 
character^  are  of  the  same  geological  era.  The  difference  in 
the  SBSonnt  of  bitumen  i»  canned  by  the  greater  distarbanee 
to  iviiieh  soiae  portions  of  the  ooal-fields  have  been  subjected. 

The  hard  coal  is  found  on  the  slopes  of  the  Alleghanies^ 
whefe^  by  the  upheaval  of  heated  mineral  masses^  the  bitumen 
has  been  expelled,  and  the  coal  converted  into  an^racite.  The 
bitumen  in  coal  increases  as  the  beds  pass  westward  towards 
the  Mississippi,  where,  as  well  as  on  the  Paeific  shores,  the 
quantity  of  bitumen  is  equal  to  that  in  English  sea^coid. 

There  are  three  great  anthracite  coal-fields  in  Pennsj'l- 
vania,  namely,  the  Southern,  Middle,  and  Northern. 

I.  The  southern  coal-field  is  divided  into  four  mining 
districts,  the  Lehigh,  the  Schaylkill,  the  Swatara,  and  the 
Susquehannah. 

II.  The  middle  coal-field  is  north  of  tlio  southern,  having 
the  Beaver  meadow  mines  in  the  eastern  extremity,  and  the 
Shamokin  and  Mahony  mines  on  the  Susquehannah. 

The  Shamokin  mines,  are  worked  horizontally  by  digging 
into  the  mountain.  This  coal  is  called  the  "  Peacock,^'  on 
account  of  the  brilliant  golden  purple  and  g^reen  tints  it  pre- 
sents to  the  eye,  but  it  is  not  as  durable  as  the  coal  from  tbo 
Pottsville  and  other  mines,  burning  either  to  a  white  or  red 
ash.    It  ignites  easily,  and  bums  very  brightly. 

in.  The  northern  coal-field  lies  twenty-five  to  thirty  miles 
east  of  the  Middle  Basin,  including  the  Wyoming  and  Lack- 
awanna valleys,  and  finds  its  market  in  New  York. 

The  following  remarks  will  be  confined  to  a  brief  notice  of 
the  southern  coal-field. 

Canals  and  railroads  have  been  constructod  here  with  a 
boldness  of  design  and  magnificence  of  enterprise  that  will 
compare  with  any  works  of  the  kind  in  this  or  the  old 
world. 

This  field  is  sixty-five  miles  in  length,  and  averaging  about 
four  miles  in  width,  and  enclosed  or  bounded  by  a  continuous 
mountain,  which  separates  it  by  about  ten  miles  from  tho 
second  coal-field,  forming  a  longitudinal  basin.  This  boun- 
dary is  called  Broad  Moantain  on  the  north,  and  Sharp  Moun^ 
tain  on  the  south,  and  is  penetrated  by  the  rivers  Schuylkill 
and  Swatara,  which  afford  the  inlets  for  the  necessary  canals 
and  railroads. 

1.  Th&  nearest  anthracite  coal-field  to  tide- water  is  on  the 
Lehigh  river.  The  Lehigh  river,  however,  unlike  the  Schuyl- 
kill and  Swatara,  does  not  penetrate  the  coal-field,  and  hence* 
the  coal-mines  could  only  be  reached  by  ascending  and 
descending,   through   inclined    plains    tmd    railways.    Sharp 
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Mountain  at  its  greatest  elevation.  From  the  basin^  when 
thns  reached,  the  coal  is  transported  hj  stationary  power  a 
distance  of  nine  miles  to  the  navigation  at  Manch-Chunk. 
There  is  nothing  in  the  States  that  surpasses  the  enterprise 
here  exhibited,  to  overcome  the  obstacles  presented  by  the 
surface  of  the  country  between  these  mines  and  the  river 
Lehigh,  and  nothing  would  have  justified  the  outlay  but  coal 
mines.  The  mines  in  this  district  are  worked  like  an  open 
quarry  on  the  slope  of  a  mountain,  and  the  coal  is  conveyed  as 
stated  by  a  self-acting  railroad  down  a  declivity  from  100  to 
140  feet  per  mile  to  the  canal.  This  navigation  was  completed 
in  1620,  and  8657  tons  delivered  that  year  in  Philadelphia,  and 
in  1847  the  quantity  increased  to  643,272  tons,  and  the  trade 
has  been  increasing  at  a  ratio,  per  annum,  of  twenty  per  cent. 
The  capacity  of  this  navigation  by  the  Delaware  division  of 
the  Pennsylvania  canal  and  the  Morris  canal  has  been  con- 
sidered fully  equal  to  the  transport  of  a  million  and  a  half  tons 
of  coals. 

2.  The  Schuylkill  district  is  the  centre  of  the  basin,  and  is 
very  extensive,  embracing  more  than  one-half  of  the  entire  field, 
viz.,  the  mines  of  Tamaqua  (which  adjoin  the  Lehigh  mines), 
TuBcarora,  Port  Carbon,  Pottsville,  Minersville,  and  Tremont. 
In  this  anthracite  coal-field  of  Schuylkill  county,  whose  outlets 
are  at  Mount  Carbon,  Port  Carbon,  Schuylkill  Haven,  and  Port 
Clinton  are  one  hundred  and  eleven  collieries,  of  which  fifty-eight 
are  red  ash  coal  and  fifty-three  white  ash ;  sixty-two  of  these  col- 
lieries are  working  coal  out  above  water-level,  and  forty-nine 
below  water-level.  There  was  shipped  from  this  region  a 
total  of  2,450,950  tons  in  the  year  1852.  The  thickest  vein 
worked  is  thirty  feet,  and  the  smallest  two  feet. 

3.  The  Swatara  district  commands  a  rich  and  most 
valuable  portion  of  the  coal-field,  and  is  mined  through  the 
channels  of  the  Union  Canal  Company,  and  Susquehannah 
and  Tidewater  Canal.  It  averages  about  eighteen  miles  long 
by  six  broad,  containing  69,120  acres  of  coal-land.  In  this 
mining  district  are  seven  hills  from  300  to  800  feet  in  height, 
running  parallel,  or  nearly  so,  separated  by  narrow  valleys^ 
which  in  some  places,  remote  from  the  streams,  are  nearly 
level  with  the  mountain  ridges,  but  which  near  the  gaps  are  worn 
down  by  the  water-courses  which  drain  the  coal-basin.  In  these 
high  ridges  are  deposited  the  veins  of  coal ;  they  are  called  the 
Sharp  Mountain,  the  Red  Mountain,  the  Coal  Mountain,  the 
Little  Lick,  the  Big  Lick  Mountains,  the  Thick  Mountain, 
and  the  Broad  Mountain.  The  Swatara  river  or  its  branches 
are  broken  through  all  these  ridges,  except  the  Broad  Moun- 
tain, at  which  it  penetrates.  The  coal  of  the  Sharp  Moun- 
tain is  of  the  red  ash  variety.    It  is  a  free  burning  cosd,  ignites 
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easilj,  leaves  bat  little  reBidnmn,  bnmB  with  a  bright  j^ellow 
bl&ze,  withont  sniell  or  smoke,  and  is  an  excellent  article  for 
blackemitbing,  &a  well  as  for  parlour  purposes.  The  expen- 
diture in  this  region  np  to  1847  has  uut  been  great.  In  that 
year  61,000  tons  were  exported. 


tUtax  MODHTJJH  I 


I  TOM  awATUi  iciNiKa  suiuoi,  Fnnt>Ti.T*>u. 

Stale  400  Feet  to  the  Inoh. 


South  CoDglomsnta,  about  ISO  feet 

thick. 
South  Vein,  6  feat  thick. 

PsMook  Teio,         8        „ 
Zimmerman  Teiii,  i        „ 


DiamoDd  Tein,   3  feet  thiek. 
Furnace  Tein,      6        „ 
From  South  Conglomentte  to  Foiuoe 
Tein,  1680  feet. 


The  Sharp  Monntain  lies  next  to  the  soutbem  boundary  of 
the  coal-field.  Ita  length  in  the  Swatara  Mining  District  is 
more  than  twenty  miles,  rising  in  some  places  800  feet  from 
its  flonthem  base.  On  the  west  side  of  tx)Pberry  Creek  Gap, 
the  pinnacle  called  the  Panther's  Head  is  725  feet  higher  than 
tlie  railroad.  The  Great  Conglomerate  is  at  the  soutbem  base 
of  the  monntain.  Here  are  no  "  horizontal  heaves,"  or 
derangement  of  the  coal-measnrcs,  as  is  the  case  in  the  Schnyl- 
kill  district.  The  veins  at  Lorbcrry  Creek  ran  directly  across 
the  creek,  from  the  monntain  on  one  side  to  the  monntain  on 
the  other.  Their  course  on  both  sides  of  the  gap,  is  north 
68°  east.  Those  in  the  soathem  half  of  the  mountain  having 
a  sonth  dip  of  about  74",  and  those  in  the  northern  half 
about  67°. 

The  Conglomerate,  which  forms  the  general  base  of  the 
coal -measures,  is  1500  feet  thick  in  the  Sharp  Monntain  near 
Pottsville ;  whereas  it  has  obly  a  thickness  of  500  feet  abont 
thirty  miles  to  the  north-west,  and  dwindles  gradually  away  to 
thirty  feet.  The  Limeetoties,  on  the  other  hand,  of  the  coal 
measores,  augment  as  we  trace  them  westward.  Similar 
observations  have  been  made  in  regard  to  the  Silurian  and 
Devonian  formations  in  New  York ;  the  sandstones  and  all  the 
mechanically-formed  rocks  thinning  out  as  they  go  westward. 
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end  the  limestonee  thickening  «s  it  were  at  their  expense.  It 
is  therefore  clear  that  the  ancient  land  was  to  tibe  east;  the 
.deep  sea  witli  ite  banks  of  corals  and  shells  to  the  west ;  and 
from  the  identity  of  fossil  plants  and  iixe  relatiye  position  of 
the  anthracite^  it  must  be  of  the  same  age.as  the  bitaminoas. 
We  find  the  coal  most  bituminous  where  it  remains  level  and 
unbroken^  and  that  it  becomes  progressively  debituminized 
towards  the  more  bent  and  distorted  rocks. 

The  diagram  exhibits  the  veins  of  ooal  by  a  geological 
section  across  the  Sharp  Mountain  at  Lorberry  Creek,  it  is 
an  end  vein  of  the  Panther's  Head  on  the  west  side  of 
the  ga|). 

For  further  particulars  consulit  A  Report  to  ike  Legielature 
of  PermsylvaiUa,  eooiaining  a  desoriptiim  of  the  Bwaifcaca 
Mining  District^  illustrated  by  Diagrams^  with  a  very  large 
map.     61  pp.,  Ham'sburg,  1839. 

4.  The  Susquehannah  district  embraces  the  western  ter- 
minus of  the  southern  opaL^ld J  braiM^iiDg  out  iflito  two  diFisions 
towards  the  Susquebannah-^the  southern,  or  Stony  Creek 
coal  region,  and  the  Lyken's  Valley.  The  basin  is  thirty-two 
miles  long  by  four  and  a  half  in  breadth.  The  primitive  posi- 
tion of  the  vein  of  coal  of  this  region  is  genesally  unjchao^ed^ 
as  a  consequenoe  rend^mg  their  investigation  and  ionn 
ment  much  more  easy,  and  less  Hable  to  the  ooourreaoe  of 
tho3e  '' faults''  and  ^'  breaks"  which  have  proved  so  disastrous 
to  capital  and  discouraging  to  labour  in  other  regions.  Xhe 
thickness  of  the  beds  of  coal  in  this  region  is  estimated  at 
twenty-nine  £eet,  yielding  at  least  60,000  tons  to  the  acw* 
Over  half  a  naiUion  tons  of  coal  sire  sent  annually  h^Mse  to 
market. 

The  coal-lands  are  generally  owned  by  corporations  ^ 
wealthy  individuals,  and  are  leased  to  operators,  who  paj  a 
certain  fixed  sujn  for  eveiry  ton  mined.  The  ooal  is  oonwgiwyi 
to  comnussion-merchants,  by  whom  it  is  sold  by  the  cargo, 
generally  upon  contracts  made  early  in  the  aeaaon. 

The  coal  is  procured  by  driving  drifts  into  the  mountein 
ands^  or  by  sinking  sloping  shafts  and  patting  engines  upon 
the  veins.  When  the  first  level  of  a  slope  is  sunk  dowu^  the 
ooal  is  mined  with  comparative  facility  and  little  expense. 
This  level  will  last  from  four  to  six  years  if  the  veijois  and  the 
run  upon  it  be  fair,  but  a^  the  end  of  that  time  a  new  lerel 
must  be  sunk^  and  the  elope  must  be  doubled  in  depth ;  191 
fact,  a  new  mime  must  be  created  350  feet  below  the  surface, 
and  when  "  faults"  are  met,  bankruptcy  often  ensues.  Indeed, 
few  have  ever  successfully  overcome  the  third  level  of  a 
slope. 

From  statiatics  of  coal  mined  in  the  United  States  daring 
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the  year  I860,  ending  on  June  1st,  it  appears  that  the  total 
amotmi  of  anthracite  coal  mined  was  9,398,332  tons.  Of  this, 
1000  tons  came  from  3Rhode  Island,  and  all  the  rest  from 
Pennsylvania.  The  amount  of  bituminous  coal  mined  in  the 
same  year  was  5,842^&59  tons.  0£  this,  Pennsylvania  sup- 
plied about  2,700,000  tons.  The  anthracite  coal  was  valued 
ab  11,874,674  dollars,  and  the  bitomxnons  at  7,526,681  dollars, 
nalring  a  total  of  19,401,255  dollars. 

On  the  roofs  of  the  coal  seams  are  sihales  with  distinct 
impressions  of  ferns,  as  the  Pecopteris  lonchiiica,  the  Newrop- 
tens  cordcda,  and  stems  and  trunks  are  found  of  the  Lepido- 
dendron,  Calamites^  SigxUduria  and  Stigmaria,  of  which  latter 
there  is  on  abundance  in  the  mines  at  Blossberg,  Penn- 
sylvania, often  several  yards  long  with  their  leaves  and  rootlete 
attached. 

SxiTisnos  OF  Coal  Mqcm  nr   t&e  United  [States  in  the 

Teas  ENDura  June  Ist^  I860.' 

The  foUowing  otatistioi  of  tke  coal  minad  in  the  United  States  daring  the 
yesr  1860  appeared  in  the  report  of  the  last  cenBOS : — 


STAffBS. 

Xhode  Island 

IPennsrlTama 

MMXfhaid  

Ohio    

Indkna  

minois 

Iowa   

Kissoori 

Tennessee 

Xentooky    

YBMBSa  ...■•.••....•..... 

Alabama ^, 

Georgia  ..^ 

Was^gton  Tenitoiy 


BlTUXIHOOB. 


Soahek 


«••«•••••#«• .*• 


Bushaia. 

95,000 

S6,994s2e5 

ll,200»0iX} 

28^9»910 

879,085 

14,258,120 

72,600 

97,000 

8,474,100 

6,782,100 

11,229,675 

10,000 

48,000 

184,860 


148,068,975 


$28,503 

2,888,959 

461,888 

1,539,718 

27,000 

964,187 

6,600 

8,200 

418,662 

476,R00 

926,678 

1«200 

4,800 

82,244 


lOBS. 

1,000 
9,807,882 


TataM. 

8B/K» 
11,719,574^ 


$7«526,661 


rriranty-fiTe  hoiheb  to  a  fam  it  6^842,669  tons. 


AdthMMitetaBa ^ 9,896,882        $11,874,894 

BitumiiMWii  toas   .^ .....•^.    I^M^559  7Jt2/ijm 

$19^1,255 
TakM  of  ooal  muied  in  1890,  i^seeablj  to  oeasus  retoras  $7,178,760 

Inoreaie(171  per  oent)  « ^ $1SK,227|606 
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ON  TELEGBAPHIC  COMMUNICATION  BY  MEANS  OF 

A  NUMERICAL  CODE. 

BY  UEUT.   J.   HUBSCHEL^    B.E. 

Thb  object  of  telegraphy  is  the  transmission  of  a  series  of 
WORDS,  signs,  or  symbols,  representing  ideas ;  and  this  object 
will  be  best  attained  when  those  words,  signs,  and  symbols  are 
transmitted  with  the  least  possible  expenditure  of  labour  and 
time,  consistently  with  a  minimum  risk  of  error.  To  arrive 
at  a  just  conclusion  as  to  the  means  to  this  end,  it  is  necessary 
to  consider  the  nature  of  these  words,  signs,  and  symbols, 
and,  possibly,  of  the  ideas  which  they  represent. 

The  signs  and  symbols  which  it  is  required  to  transmit  are 
few  in  number  as  compared  with  the  words  :  the  letters  of  the 
alphabet,  the  ten  numerals  (not  necessary  since  they  have  names, 
or  may  be  represented  by  words),  and  a  very  limited  number 
of  symbols,  such  as  punctuation  signs,  algebraical  signs,  etc. 
(which  may  for  the  most  part,  if  not  entirely,  be  known,  Hke 
the  numerals,  by  tiieir  names,  or  the  words  representing  them) ; 
these  include  all  that,  in  practice,  it  is  desirable  to  transmit  of 
this  class. 

The  principal  medium  of  communication  of  ideas  is  words. 
All  words  are  susceptible  of  scription  in  letters,  and  existing 
telegraphy  does  transmit  them  by  means  of  the  letters  which 
compose  them,  or  at  any  rate  by  the  transmission  of  the  more 
important  letters  which  form  the  words.  By  a  "  word,^'  I 
understand  any  combination  of  letters  which  has  an  accepted 
signification,  whatever  place  that  combination  or  word  may 
have  in  syntax  or  grammar,  or  whatever  its  signification  may 
be.  Existing  telegraphy  therefore  may  be  understood  to  com- 
municate ideas  by  the  transmission  of  a  series  of  combinations, 
simple  or  complex,  of  a  limited  number  of  symbols  and  letters. 
Assuming  that  telegraphy  can,  in  practice,  only  transmit 
simple  signals,  out  of  which  can  be  formed  a  variety  of  com- 
binations, it  is  clear  that  the  simplicity  of  communication 
must  depend  on  that  of  the  combinations  necessary  to  repre- 
sent the  words,  etc.,  communicated.  Now  the  primitive  signals 
are  but  two  in  number,  by  the  repetition  and  arrangement  of 
which  letters,  symbols,  and  numerals  are  represented.  '1  hese 
latter  may  be  called  the  telegraphic  alphabet ;  and  it  is  evident 
that  the  more  extended  this  alphabet,  the  greater  the  variety 
of  the  arrangement  of  the  primitive  signals  must  be.  Accord- 
ing to  the  existing  system  this  alphabet  contains  at  least 
forly  individuals.  It  is  the  object  of  these  remarks  to  show 
that  te^i  will  suffice ;  and  even  should  it  appear  that  the  actual 
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namber  of  '' telegrapldc  letters^'  transmitted  for  a  given 
message,  would  be  greater  with  sucli  a  curtailed  alphabet, 
than  would  be  the  case  with  the  existing  one,  it  is  contended 
that  the  immediate  gain  from  this  reduction  would  outweigh 
the  disadvantage  which  a  more  copious  alphabet  labours  under, 
of  requiring  a  more  elaborate  arrangemeM  and  a  greater 
number  of  repetitions  of  the  primitive  signals.  But  in  point 
of  fact  the  actual  number  of  telegraphic  letters  transmitted 
would  also  be  less.  For  words  are  special  combinations,  and 
since  a  vast  number  of  possible  combinations  are  excluded, 
which  do  not  form  words,  the  existing  combinations  which  do 
form  words  must  contain  a  much  larger  number  of  compo- 
nents than  would  be  the  case  were  every  available  combination 
occupied  by  a  recognized  word.  We  shall  not  be  far  wrong  if  we 
assign  five  as  the  average  number  of  letters  in  an  English  word. 
Perhaps  the  true  average  is  a  fraction  less  than  five,  but  if  we 
take  into  account  the  habitual  omission  in  telegraphy  of  un- 
important words  (which  are  always  short),  the  estimate  will 
stajid  good.  Now  the  number  of  possible  combinations  of 
ten  symbols,  five  or  less  in  each,  is  100,000.  This  is  clearly 
greater  than  the  actual  number  of  recognized  words  in  the 
English  (or  any)  language  which  has  the  command  of  twenty- 
six  symbols,  and  is  not  restricted  even  to  twelve  or  fifteen  of 
them  in  the  formation  of  any  word.  Not  only  then  may  every 
useful  word  of  the  Enghsh  language,  and  of  the  Frendi 
too,  be  represented  by  a  difierent  combination  cf  five  symbols 
out  of  ten,  but  a  large  margin  will  remain  available  for  almost 
any  conceivably  useful  variety  of  signs  ,or  phrases.  They 
will  not  require  the  transmission,  on  the  whole,  of  a  greater 
number  of  symbols  or  "telegraphic  letters'^  than  are  now 
transmitted;  but,  on  the  other  hand,  will  require  a  veiy 
much  smaller  number  of  "  primitive  signs"  or  impulses. 

What,  now,  are  the  disadvantages  of  such  a  system  of 
signals  ?  The  principal  one  is  the  necessity  of  a  dictionary. 
A  telegraphic  dictionary  would  have  to  be  compiled,  and 
invariably  used  at  both  ends  of  the  wire  (but  not  necessarily 
at  intermediate  repetition  stations).  A  vast  amount  of  care, 
and  knowledge,  and  foresight  might  be  spent  with  advantage 
in  the  compilation  of  this  dictionary,  whereby  the  saving  of 
signals  would  be  immense,  as  for  instance,  all  words  of  three 
letters  (or  less),  besides  a  great  number  of  the  more  common 
words  of  more  letters,  might  be  assigned  numbers  between 
ten  and  1000,  whereby  the  bulk  of  messages  would  be  sus- 
ceptible of  transmission  by  combinations  of  three  symbols 
only — ^by  "telegraphic  three-lettered  words"  so  to  speak. 
Nearly,  if  not  actually,  the  whole  of  the  remaining  words  of 
the  language  might  be  assigned  numbers  from  1000  to  10,000, 
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and  might  thus  be  l^aiismitted  by  "  telegzaphic  four-lettered 
wofdg.^ 

Afi  Arabic  nmnberB  are  uniyerflally  recognized  in  Europe, 
such  a  fijateBi  woald  obviate  the  princ^al  incoavenienoe  of 
foreign  telegn^hy ;  for  each  nation  and  language  might  hwre 
itfi  own  dictionary ;  and  since  there  would  be  less  risk  of  error 
in  the  actaal  trangmission  and  receipt  of  a  message  by  the 
telegraph  offieiak  when  once  it  was  conv«rted  into  telegraphic 
langni^,  so  also  woold  there  be  greater  control  otw  the 
oonTersion  and  raeoirv^enuon,  in  the  hands  of  the  sender  and 
receiver. 

Since  th^e  is  no  nsason  why  certain  numbers — say  those 
fipom  ten  to  thirty-siK^-shoiild  not  be  asngned  to  the  letters 
of  the  alphabet^  the  proposed  system  does  not  forbid  or  inter- 
fere with  the  aee  of  c^pher^  or  with  the  transmission  of  words 
or  names  omitted  in  the  dictionary,  or  newly  ooined,  or 
wrongly  spelt^  or  otherwise  unrepresented. 

The  edfeeme  is  a  perfectly  feasible  one.  An  ordiuacy 
octavo  page  of  the  dictionary  might  contain  300  words, 
80  that  5  to  10  pages  would  contain  the  bulk  of  common 
short  words,  60  to  100  would  contain  nearly  the  whde 
langnage;  while  an  ordinary  octavo  volome  c^  500  pages 
wocdd  <x)Btaia  all  that  tiie  ingennity  of  the  compiler  could  find 
to  put  into  it. 

No  attempt  is  Iwre  made  at  a  «raiplete  enumeration  of  all 
the  advantages  which  such  a  codification  would  possess,  nor 
indeed  to  enter  fully  into  the  many  bearings  of  the  question. 
It  is  sufficient  for  my  present  purpose  to  point  out  die  enormous 
advantage  of  signalling  by  numbers  instead  of  by  letters. 

I  Impend  rough  data  tar  comparison  witdi  tibe  estiflaates  I 
have  made  above  of  the  use  of  words  and  letters. 

'^A  well  educated  man  in  England,  who  has  been  at  a 
puWc  sdiool  and  at  the  university,  who  reads  his  Bible,  his 
ehakespeare,  the  Times,  and  all  the  books  in  Mndie^s  libraiy, 
seldom  uses  more  than  SyOOO  or  4,000  words*  in  actaal  oonver- 
eation.  Actual  thinkers  and  close  reasoners,  who  avoid  vagae 
and  general  expressions,  end  wait  till  they  find  a  word  that 
aKaotly  fits  their  meaning,  employ  a  larger  stocky  and  eloquent 
speakers  may  rise  to  tiie  command  of  10,000.'' — Mast  MHUer^s 
Ijeetures,  p.  254. 

''  Shakespeare,''  he  says,  '^  uses  about  15,000  (a  greater 

*  It  is  not  quite  elaar  from  the  oontezt  what  is  to  be  ondentood  hy  ibe  term 
''word"  ae  here  uted.  Itprobeblj  excludes  infleotional  ioesM,  If  eo,  then, 
eoneideriog  that  meet  eubtUtntiyei  have  one,  most  verba  thveo,  infleotioiui,  it  will 
be  neoetaary  to  double  the  ettimatea  here  made,  to  accord  with  mr  use  of  the 
term.    But  Ihia  wiU  not  affiwt  the  broad  queition  of  the  advantagea  of  oodifieatioii 
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number  than  any  other  writer),  Milton  about  8,000 ;  while  the 
Old  Testament  oontains  but  5,642  words/^ 

In  the  Tirnes  of  the  12th  November,  1866,  the  usual  tele- 
gram column  furnishes  the  following  estimate  of  the  number 
of  letters  per  word : — 


Words  of  1 

letter 

1  giving     1  letter 

)y 

2 

letters 

37      „      74  letters 

7i 

8 

yy 

48      „    144     „ 

yf 

4 

}} 

80      „    120     „ 

yi 

5 

yy 

9*    „      45      „ 

}} 

6 

iy 

23      „    138     „ 

yy 

7 

f> 

14      „      98     „ 

^^ 

8 

y> 

17      ,,186     „ 

iy 

« 

or  morjB 

21  „  say  210     „ 

Total  206  wordB  oontaiiung  9S6  lettem 

Average  4*8      „ 

*  Hit  jpftuflljjr  of  fire  kfcUMd  w<jrds  ii  set  umroiiliigr  of  xuy|0.    It  pinftfy  it 
due  to  tlie  atop  fima  monoqrUifaio  to  bwylMie  nitefMMe. 


MaM. 

1^ 

1 

•s 

1 

i 

1 

■3 

1 

1 

M. 

I 

1 
1 

s 

1 

DinBtkmrfWiad. 

•10 

falchH. 

fad. 

o-io 

l»*M. 

Oct.  1 

8tKI62 

66-0 

68-6 

■96 

■442 

60-2 

58-1 

7'I 

8,10,  g 

HE,  MB,  N. 

OflOO  i 

29-988 

67-0 

66-0 

97 

■473 

61-7 

528 

8'9 

10.10,   8 

HME.  ENE,  HHW. 

■000 

"    a 

3(KI61 

60-8 

66-9 

■87 

-537 

66-7 

55-2 

11-5 

2,10.   3 

-,NNE,  Mby  W. 

■000 

K       * 

80089 

66-3 

66-2 

99 

'462 

60-8 

661 

6-7 

10, 10,  10 

HSW,  MbvW,  N. 

■000 

,.     B 

30-288 

636 

51-1 

■92 

'420 

67-0 

63-3 

87 

10, 10, 10 

HNW,  N  bj  E,  NNE. 

■000 

1.     6 

80-4G2 

66-6 

63-8 

■94 

'460 

59^8 

68'6 

6-3 

10,10.10 

HEbjB,  H,  H^W. 

■000 

»     1 

... 

817 

66'2 

6^6 

■000 

..     8 

8(mi 

66-6 

66-4 

■81 

■4G1 

641 

46-7 

17'4 

9.    0,    1 

NKbjN,B,ENE. 

■000 

..     « 

SO' 190 

63-8 

47-0 

■81 

■417 

69'B 

61-7 

7-6 

9.   8,   8 

E  by  H.  EHE,  SUE. 

■000 

»   10 

30-086 

633 

46-6 

■77 

■417 

68-4 

50-6 

7-9 

9;   7,   9 

K.  K,  E  bj  H. 

■000 

»   11 

80-oao 

68-6 

45-8 

■79 

-406 

66'3 

48-7 

7'6 

9,10,   8 

EHE,  HE  b,  E,  EHI. 

-000 

>.  n 

29-986 

61-6 

47-6 

■87 

-894 

676 

46-8 

11-8 

9.    9.    3 

HK.  E,  a. 

■000 

»   18 

29-916 

4/1-0 

4£'3 

■8B 

-837 

55^9 

85-H 

20-110;    1,    9 

— ,  s,  ssw. 

■000 

»   14 
„   16 

64-2 

408 

13'9        ... 

■087 

so'-ies 

47-1 

88-6 

■74 

-888 

53-8 

36'8 

18-1   4,   3, 10 

BWbySi'WbjH.HWbyW 

■003 

-   16 

30197 

42'6 

88-0 

-85 

61-6 

810 

20-6   0,   7,   0 

— ,  ME,  ME. 

-000 

»  17 

80-018 

49-6 

3lf7 

■71 

'S6B 

65-1 

38-7 

16'4  0,   8,   3 

ESE,  E  by  3.  E  bj  S. 
E  by  S,  E,  K. 
S,§.SbTE. 

■000 

„   18 

29-861 

492 

60-1 

1-00 

-863 

631 

446 

8-5  10. 10. 10 

■177 

M    18 

800*8 

681 

66-7 

■96 

-4S1 

64-6 

48-6[  16'9'10.   8,   7 

•671 

.,  SO 

80-172 

66-A 

66-3 

■99 

■463 

610 

6a'6 

8-4  9,10.10 

E  I7  H,  E  by  N,  E. 

■010 

»   XI 

51'7 

10-4 

■OS! 

,,   28 

29-918 

M6 

68-2 

■M 

-422 

62-2 

61-3 

10-9 

10, 16, 10 

ESK,W,  WbyM. 

-010 

>.   38 

80-129;  624 

61-4 

■96 

-406 

67-8 

386 

9-2 

9, 10, 10 

BW,  8W,  8W  by  W. 

-280 

H   S4 

B9-8B7 

620 

47-2 

■86 

-400 

68-6 

47'0 

116 

6,   7,   6 

8,  8W.  S. 

■000 

»   26 

29-666 

4!9 

41-0 

■98 

-298 

49-1 

44'1 

60 

10,10,10 

M  bjW,  NW  by  W,  H. 
K  by  W,  HHE,  SW  by  » 

-320 

»   26 

29-980 

47-2 

42-7 

•86 

'839 

681 

43-8 

8-8 

7,   2.   7 

■064 

„   27 

30-008 

48-6 

41-6 

■93 

-898 

51-8 

311 

202 

10.   4,10 

-,88W.  S.      ' 

■000 

„   28 

64'0 

37-2, 16-8 

•067 

»  2B 

so-ijH- 

44'4 

■*0;3 

■87 

■808 

62'7 

32  7I  20-0 

1, 16. 10 

wm,  s  ^wj'sw. 

■000 
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ETOHT  SPOTS  IN  THM  LTJNAK  NIGHT.— THE  ORATHB 

LINNBf.— OCCULTATIGNS. 

BY  THE  KBT.  T.   W-  W18BB,  A,1I.,   1P.B.A.S; 

AvnEB  a  long  interval,  we  return  to  the  study  of  some  of  tlie 
details  of  the  surface  of  our  satellite.  In  following  the  arrange- 
ment of  Beer  and  l^dler  we  have  last  described  the  Lunar 
Alps  (19  in  our  Index-Map)  and  should  next  in  order  proceed 
to  the  W.  extremity  of  the  great  Mare  Imbrium  (I)  ;  but  that 
we  ought  not  to  pass  without  remark  the  site  of  a  singular 
luminous  appearance  described  by  Schroter  with  much  pre- 
cision; of  whichi,  as  might  have  been  expected,  no  notice 
whatever  has  been  taken  by  Beer  and  Madler,  but  which  we 
think  of  sufficient  interest  to  lay  at  some  length  before  our 
readers,  together  with  some  other  instances  of  the  same 
nature. 

The  earliest  mention  of  any  luminosity  on  the  unenlightened 
part  of  the  moon  seems  to  have  been  that  of  Sir  W.  Herschel, 
who  perceived  in  1783  and  1787,  three  patches  of  feeble  light, 
which  he  considered  to  be  volcanoes  in  ernption.  As  there  was 
much  in  favour  of  the  possibility  of  such  an  event,  and  nothing 
to  contravene  it,  the  assertion  was  generally  received* 
Schroter,  who  had  in  1784  independently  noticed  with  a  4- 
foot  Newtonian,  made  by  Sir  W.  Herschel,  the  visibility  of  the 
brilliant  crater  Artstarchus  (43)  on  the  dark  side  of  the  moon, 
and  had  perceived  that  it  shone  simply  by  the  reflection  of  the 
earth-light,  was  thus  induced  to  make  a  careful  revision  of 
many  parts  of  the  unenlightened  hemisphere,  when  sufficiently 
in  front  of  the  earth  to  receive  a  considerable  share  of  our 
reflected  rays ;  and  his  attention  was  especially  directed  to  the 
neighbourhood  of  the  great  wall-plain  Plato  (38) — a  little  E. 
of  the  district  we  have  last  described — by  the  circumstance 
that  in  Jan.  1788,  Fischer  at  Mannheim  had  perceived  a  feeble 
illumination  which  he  had,  erroneously  as  it  seems,  referred  to 
that  region.  Schroter  had  no  difficulty  in  recognizing  three 
phosphorescent  spots;  measurement  and  alUneation  enabled 
him  readily  to  identify  them  with  the  large  and  very  luminous 
craters  Arxstarchus  (43),  Manilius  (24),  and  Menela/as  (15)  ;  * 
and  no  reasonable  doubt  remained  that  these  were  the  three 
supposed  volcanoes  of  HerscheL  But  nothing  was  perceptible  in 
the  vicinity  of  Plato.     In  other  directions,  towards  the  B.  limb 

*  B«  and  M.  lunr«  pssftned^  for  what  reMon  does  not  appear,  Aridarekui^ 
€opmrmtm&  (30),  aod  JC^tUr  (41).  The  idea  of  these  eraptions^  hosrerer,  was  not 
•t  once  abandoned.  Fallows^  who  died  at  the  Gape  in  1881,  beliered  that  he  had 
iem  them* 
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of  the  moon^  lie  picked  np  from  time  to  time  faint  glowing^ 
specks^  and  was  at  much  pains  to  identify  them^  and  to  detect 
the  cause  of  their  apparent  variations^  and  after  a  first  precipitate 
inference  of  volcanic  activity^  was  at  length  led  to  the  impor- 
tant conclusion^  that  portions  of  the  lanar  surface  subtending 
only  a  few  seconds^  may  be  either  entirely  inconspicuous^  or 
faintly  luminous^  or  strongly  glittering,  according  to  the  angle 
of  illumination,  and  that  consequently  a  distinct  luminosity  may- 
be sometimes  perceived  in  a  spot  in  the  earth-shine,  which  has 
but  a  d^sky  aspect  even  under  the  solar  rays  falling  on  it  at  a 
different  angle.  The  effect  therefore  of  the  eartVs  reflection  is 
directly  comparable  only  with  the  aspect  of  the  full  moon ; 
and  so  far,  there  would  be  no  reason  to  ascribe  any  other  origin 
than  the  reflection  of  the  earth-shine,  to  the  generality  of  the 
luminous  specks  visible  on  the  dark  hemisphere.  And  in  this 
conclusion  Bode  and  other  astronomers  acquiesced.  There 
were,  however,  some  residual  phenomena  not  thus  entirely- 
explained,  and  Schroter  thought  that  not  only  had  atmospheric 
differences  to  be  allowed  for  in  the  usual  way.  but  also  their 
indirect  action  in  influencing  the  reflective  power  of  the  earth, 
and  that  beyond  this,  there  must  be  some  modifying  cause  on  the 
surface  of  the  moon  or  in  her  atmosphere,  to  account  for  certain, 
variations  which  he  perceived.  Without  anticipating  some  of 
his  observations  on  the  neighbourhood  of  the  E.  limb,  we  may 
.  give  his  example,  that  after  a  familiar  acquaintance  of  two  years 
with  the  aspect  of  ManUiua  and  Menelaus  under  doubly  re- 
flected light,  when  he  usually  found  Menelaus  considerably  the 
larger  and  brighter  of  the  two,  in  a  subsequent  set  of  six  obser- 
vations in  1790,  Manilius  appeared  to  him  not  only  larger,  but 
at  least  as  bright,  and  in  some  instances  actually  brighter  thau 
its  neighbour.  Ah  to  the  latter  part  of  these  inferences^ 
astronomers  may  entertain  different  opinions ;  and  some  would 
claim  an  allowance  for  more  practised  ocular  judgment,  such 
as  has  been  known  to  influence  progressive  estimates  of  the 
brightness  of  nebulao  or  the  distances  of  double  stars.  But 
there  is  always  something  interesting  and  instructive  in  follow- 
ing the  mential  processes  of  any  clear  and  consecutive  thinker^ 
who  is  not  afraid  of  describing  his  own  successive  impressions 
or  of  retracting  his  too  hasty  conclusions.  And  besides  this, 
facts  are  often  gradually  evolved  out  of  seeming  confusion  and 
misapprehension,  and  sometimes  what  has  been  suffered  to 
drop  through,  in  hastily  grasping  at  some  tempting  simpKcity 
of  explanation,  has  been  subsequently  found  essential  to  the 
full  apprehension  of  a  truth  more  complex  than  it  may  have 
appeared.  It  is  not  impossible  that  the  present  very  interesting 
investigation  into  the  state  of  the  crater  Linn^,  which  we  owe 
to  the  great  observer  Julius  Schmidt  of  Athens,  may  lead  to  a 
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review  of  some  of  the  negleoted  and  periiapg  anderralaed 
specnlatioiis  of  Schroter. 

However,  we  mast,  now  Bee  what  happened  to  this  astrono- 
mer, 1788,  8ept.  26,  4h.  25m.  in  the  early  morning,  when  ho 
often  rose  to  carry  on  his  investigationB,  in  the  spirit  of  old 
Hevel's  resolution,  "As  far  as  I  am  concerned,  I  will  not 
suffer  sleep  to  be  so  dear  to  me,  that  the  investigation  of  so 
great  a  matter  should  not  be  dearer."  It  was  S-j  days  before 
the  new  moon  :  the  sky  was  so  clear  that  the  streaks  of  Tycho 
were  distinctly  visible  in  the  dark  side :  aud  with  a  fine  7- foot 
N^ewtonian  made  by  Herschel,  and  a  power  of  161 ,  he  examined 
the  region  of  Produa  (12),  as  the  second  point  in  reflective 
power  on  the  moon.  Notwithstanding  however  its  &vonrable 
position  on  the  hemisphere,  and  its  intensity  in  the  lull  moon, 
he  could  not  find  a  trace  of  it.  The  most  probable  explanation 
of  this  failure — the  minute  breadth  of  the  ring,  which  is  the 
only  reflective  part* — did  not  occur  to  him,  and  he  was  pro- 
ceeding to  scrutinize  the  neighbourhood  of  the  N.  limb,  when 
he  was  struck  all  at  once  by  the  appearance  of  a  small  whitish 
spot  of  somewhat  misty  light,  about  4"  ov  5"  in  diameter,  like 
a  star  of  the  5th  mag.  seen  with  the  naked  eye,  which  had  a 
faintish  radiating  glimmer  around  it,  and  on  a  small  scale 
looked  much  like  the  spot  Kepler  (41)  as  viewed  on  the 
enlightened  side  with  a  moderate  power.  To  preclude  any 
deception,  he  traversed  several  times  the  rest  of  the  unenlight- 
ened disc,  and  recognized  its  features,  as  before,  with  much 
distinctness,  but  as  soon  as  ever  this  N.  part  was  brought  into 
the  field,  again  repeatedly  found  the  same  luminous  spot, 
sometimes  brighter,  at  others  more  faint,  but  always  distinct, 
and  in  an  unvaried  position.  Previous  to  an  intended  measure- 
ment with  his  projection  machinef 
he  estimated  its  place  to  be  very 
near  the  edge  of  the  dark  Mare 
Imbrium,  and  about  IJ  to  Ij- 
diameter,  or  1'  16"  to  1'  20" 
distant  from  a  dark  spot  which 
he  at  once  recognized  as  Plato. 

This  estimation  he  repeated 
and  confirmed  several  times  while 
be  kept  constantly  under  review  the  other  features  of  the  dark 
disc.  But  now  his  spot  was  becoming  at  intervals  indistinct^— 
then  uncertain — and  soon  after  totally  disappeared.  To  obtain 
*  See  IlTTELLEcrruAi.  Obbkbveb,  tu.  2E8. 

t  Thia  wu  t,  aimple  meuuring  kpp»ratai  alwajt  uied  by  him  in  Mlenographj, 
and  oonniting  of  ■  board  ooTsred  wilh  whits  p>p«t  ruled  in  tqiunt,  uid  placed 
at  a  Buitahls  diaUnca,  whioli  wu  newed  with  oiie  aje,  while  the  lunar  aiuAoe 
wu  looked  M  witb  the  other.  A.  modiflcation  with  circular  diact,  for  meuuring 
^anet^  hai  been  alreadj  deeeribed.    Ibtiubotual  OsnaTiB,  -riii.  468. 


£4  lAglU  Qpat8  in  Hie  lamar  IKgld. 

mote  lijzht,  as  the  objeet  was  sufficiently  large,  lie  changed 
power  for  one  of  95,  but  could  only  now  and  tiien  peroeive  an 
extremely  feeble  and  quite  uncertain  vestj^e  of  it,  and  after  an 
observation  of  more  than  a  quarter  of  an  hour,  he  found  it  had 
entirely  vanished.    Nothing  in  our  own  atmosphere  could  have 

E reduced  this  luminosity,  as  during  the  course  of  nearly  half  an 
our,  it  had  kept  its  position  unmoved,  and  after  its  disappear- 
ance Maniiius  and  Menelaus  and  the  other  features  of  the  dark 
side  were  as  visible  as  before :  it  must  therefore,  he  concluded^ 
have  been  an  actual  development  of  light  either  upon  thesurface 
or  in  the  atmosphere  of  the  moon.     On  comparing  its  situation 
with  a  sketch  of  the  vicinity  taken  some  time  before,  he  found 
that  it  concurred  with  the  region  of  the  lunar  AlpSj  which  he 
resolved  to  study  with  renewed  energy.    Here,  Oct.  8,  he  per- 
ceived, just  to  the  E.   of  the   great  peak   of  Mont  Blane 
(Int.  Obs.,  ix.  68),  and  enclosed  by  the  lower  ridges  of  that 
mountain  mass,  a  round,  black,  defined  spot   of  6"^,  like  & 
crater  without  a  ring,   all  lying  in  shade,  which  he  never 
recollected  to  have  seen  before :  and  the  measurement  of  whose 
position  agreed,  as  nearly  as  could  be  expected,  with  his  former 
estimate.     The  two  following  evenings  it  appeared  as  a  veiy 
fiat  depression,  of  a  darker  grey  than  the  Mare.     Oct.  11,  the 
grey  was  only  that  of  the  Mare,  with  a  little  central  darkness^ 
which,  13,  had  disappeared.    14  and   15,  including  the  full 
moon,  the  same.    Nov.  8,  it  was  seen  again  as  a  round  black 
crater-like  hole,  though  the  illumination  and  libration  were 
nearly  the  same  as  on  Oct.  9,  when  it  was  only  dark  grey.     20^ 
though  near  the  line  of  lunar  sunset,  and  fully  exposed  to  the 
solar  rays,  it  appeared  grey  and  fiat.    Dec.  11,  the  site  appeared 
indistinct  in  the  4-foot  refiector.     He  details  these  and  many 
other  observations  at  much  length  to  strengthen  his  position 
that  something  more  thaaasiere  difierence  of  illumination  waa 
conoeimed  in  these  vamatiaDfi.     In  this  he  may  probably  have 
been  mistaken ;   a  long  amiooth  slope  slightly  inclined  to  the 
hodsiBim  ^ould  change  its  aspect  so  entirely  from  very  trifling 
variations  in  the  angle  of  light  incident  in  one  direction,  and 
would  be  BO  little  affected  by  corresponding  variations  of  illu- 
minaticoa  from  the  opposite   side,   that,   in   connection  with 
changes  .of  libration,  this  cause  alone  might  suffice  for  all  hia 
recorded  phenomena ;  yet  still  they  are  instructive  enough  in 
their  own  way  to  deserve  this  passing  notice :  and  had  any 
regularly-formed  crater  since  been  visible  upon  the  spot,  we 
shoufd  have  acknowledged  an  evident  analogy  with  the  pro- 
cesses now  supposed  to  be  in  operation  in  the  crater  Limii. 
Subsequently   (1789,  Apr.  5),  he  was  much  struck  by  the 
discovery  of  a  minute  bright  crater  not  more  than  10"  or  12'' 
E.  of  the  supposed  dark  opening,  just  where  the  furthest  spur 
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i^f  UmU  iBiiMican  (hat  dirdotikm^nks  iaodK)  the  plam;  and  bjr 
finding  another  well-known  crater  {Plato  K.  of  B.  and  M.), 
not  quite  so  small,  lying  ft  Httle  way  out  in  the  plain  in  the 
prokmged  diroctian  of  tibe  Wedge-ehctpBd  Valley  (Int.  Obs.,  ix. 
61)^  inot  only  somewhat  enlarged,  bat  doubled  by  the  encroach- 
ment of  a  smaller  companion  on  its  S.E.  side  -a  feature  quite 
new  to  him,  though  he  had  dvawn  it  twice  under  entirely 
dasftimilar  illumination,  with  the  interval  of  a  year.  Besides 
this,  though  the  weather  was  not  fieiyourable,.  several  other  very 
amall  objects  were  perceived  tor  the  first  tune  within  a  short 
distance,  while  a  known  minute  crater  in  the  plain,  S.£.  of  Mont 
Blcmc,  coikld  scarcely  be  identified  as  such.*  He  was  naturally 
much  surprised  at  all  this,  in  a  spot  which  he  had  16  times  4uring 
half  a  year  been  scrutinizing  under  various  illuminations  with 
especial  care ;  and  while  holding  to  his  idea  that  many  such 
apparent  changes  were  connected  with  variations  in  a  lunar 
atmospliiei^e,  he  thought  that  on  the  whole,  taken  in  connection 
with  the  luminous  appearance  in  this  very  region,  some  eruptive 
action  might  probably  be  indicated. 

The  site  ef  this  phosphorescence,  so  to  speak,  naturally 
attracted  his  continued  attention ;  but  nev^  could  he  trace  a 
Testigeof  it  again.  He  waited  for  the  time  when  tiie  moon 
should  occupy  a  c(»Tesponding  position,  which  happened  more 
than  a  year  afterwac^ds,  1789,  Oct.  15.  The  circumstanoes 
w^e  very  favourable :  the  old  features  were  all  disoemible, 
and  even  .a  very  faint  shining  could  be  made  out  on  the  site  of 
Prochis,  but  where  the  little  star-like  speck  had  vanished,  the 
gassing  of  an  hour  brought  out  so  feeble  a  trace  of  a  glimmering 
point  at  times,  that  it  was  quite  uncertain,  and  probably  only 
the  illusory  result  of  an  over-taxed  vision.  Had  the  little 
crater  at  the  E.  foot  ef  Mont  Blanc  been  subsequently  found 
of  larger  uze,  he  might,  he  says,  have  referred  this  flicker  to 
the  closing  scene  of  an  eruption  there.  But  in  this  he  would 
have  been  mistaken.  The  maps  of  B.  and  M.  and  Lohrmann 
do  not  contain  it,  and  I  do  not  recollect  to  have  ever  seen  it. 
However,  1832,  Apr.  9,  I  made  out  distinctly,  witii  only  3 
inches  of  a  Barlow  achromatic,  the  double  crater  Plato  K,  and 
suspected  a  similar  companion  to  a  little  crater  near  at  hand, 
halfway  between  it  and  the  wall  of  Plato  (designated  Plato  i 
by  B.  andM).  This  suspicion  was  converted  into  a  certainty 
with  a  3^  inch  aperture^  1836,  May  25,  when  I  was  struck 
with  the  curious  aspect  of  the  two  a<iyac^it  pairs,  and  made  a 
note  that  '^  Uiis  object  surely  could  not  have  escaped  Schr.'s 
observations  had  it  existed  in  his  time.'^    We  learn  something 

*  At  another  time  he  saw  this  as  a  hill,  and  curiously  enough  it  is  so  repre- 
lenled  in  the  maps  of  Lohrmann  and  B.  aatd  M.  The  ^  Sections  "  of  the  former 
do  not  extend  to  ihis  region. 
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firom  experience.  I  think  I  shoald  hesitate  in  making  any  snch 
assertion  now. 

On  the  last  morning  Schr.  found  two  other  laminons 
specks^  where  he  had  never  perceived  anything  whatever  on 
former  occasions :  one^  W.  of  Menelatts,  and  very  similar  in 
aspect  to  Manilvus,  falling  on  the  site  of  the  Pr(ynMniorium 
Aeherusia  (Int.  Obs.^  viii.  80)  and  Taquet,  (a  small  bright 
adjoining  crater) ;  the  other  on  the  opposite  side  of  the  M, 
TranquUlUatis,  at  the  Mons  HercuUs  [qu:  Prom.  Heradeum]  of 
Hevel  \0ensorinu8y  90] :  and  here,  he  believed,  as  in  former  cases, 
was  evidence  of  incidental  modification,  as  though  something 
occasionally  interfered  with  the  uniformity  of  reflective  power 
on  the  dark  side  of  the  moon.  Certain  localities,  it  might  be 
supposed,  were  liable  to  atmospheric  obscuration,  which  could, 
he  thought,  be  often  traced,  in  the  non-visibility  of  minute 
objects  towards  the  lunar  sunset,  and  which  might  be  continued, 
or  might  be  more  likely  to  occur,  during  the  lengthened  night. 
And  he  mentions  the  curious  fact,  that  during  a  very  favourable 
view,  1790,  Jan.  17,  he  not  only  noticed  (what  has  already  been 
mentioned)  that  the  relative  brightness  of  ManUius  and  Mens' 
lau8  was  interchanged,  but  that  the  considerable  luminosity  just 
mentioned  on  the  site  of  Taquet  could  not  be  perceived  again, 
excepting  as  a  very  minute  point  as  bright  as  Manilivs  or  Mene- 
lau8  during  the  first  15m.,  of  which  afterwards  nothing  could  be 
seen ;  that  on  the  other  side  of  the  M.  Tranquillitaii8[s,t  Genso- 
rmus]  nothing  more  than  a  very  slight  increase  of  brightness 
could  be  at  times  perceived;  and  that  in  another  direction 
[that  of  Dionysiiis,  25]  he  caught,  but  twice  only,  a  very 
minute  point,  brighter  than  either  Maniliua  or  MenelauSj  which 
he  could  not  recover  again.  In  all  this  he  found,  of  course,  the 
confirmation  of  his  hypothesis.  Shall  we  accept  it  as  such,  or 
shall  we  ascribe  it  to  mere  eye- weariness,  and  anxiety,  and 
prepossession  ? — misrepresentation,  no  one  that  knows  his  writ- 
ings would  for  a  single  instant  impute  to  that  honest  man.  We 
would  answer,  that  we  leave  it  to  time  to  discover  the  value 
or  the  error  of  his  observations  and  inferences.  Some  years 
ago  we  might  have  been  disposed,  like  B.  and  M.  to  pass  them 
by  in  silence ;  the  new  course  of  selenological  investigation 
seems  to  demand  a  fuller  treatment  of  a  subject  more  difficult 
than  it  might  at  first  appear.* 

The  observations  of  12  subsequent  years  never  renewed 
again  to  Schr.  the  illumination  on  the  E.  side  oiMont>  Blanc;  but 
the  use  of  larger  apertures — ^his  13  ft.  reflector  had  about  9i 
inches,  and  his  27ft.,  19^  inches  English  measure — ^fiilly  con- 
firmed his  previously  formed  opinions,  and  he  has  recorded 
the  following  interesting  and  finsJ  addition  in  his  second  volume. 
^  See  especially  Ibt.  Obs.  Tii.  5^  55  $  Tiii.  295. 
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1794.  Apr.  2^  while  the  13  ffc.  telescope  was  showing  him,  as 
might  be  expected,  a  large  increase  of  faint  specks  in  the  earih- 
shme  which  coald  not  be  reached  by  his  smaller  instruments, 
he  perceived  in  the  region  of  Agrippa  (26)  and  Qodin  (27) 
an  extremely  fine  point  of  yery  bright  light,  intense  enough  to 
distinguish  itself  from  all  the  rest,  and  to  resemble  a  minute 
glimmering  star ;  and  which  struck  him  so  much  the  more, 
since  it  was  entirely  new  to  him.  Its  aspect  was  not  that  of 
earth-light,  and  its  incidental  nature  was  proved  by  the  fact 
that  a  full  quarter  or  half  an  hour  later,  when  he  wished  to 
observe  it  again,  though  circumstances  were  equally  favourable, 
he  could  find  it  no  more  with  any  certainty.  With  straining 
vision  he  imagined  that  he  perceived  a  similar  one  further  W., 
but  it  was  not  clearly  distinguishable.  Such  a  phenomenon  he 
was  then  disposed  to  think  might  be  readily  referred  to  some 
artificial  cause,  since  terrestrial  fires  of  considerable  size  would 
no  doubt  be  visible  from  the  moon ;  it  would  seem,  however, 
more  consistent  with  our  other  knowledge  to  refer  it  to  a  vol- 
canic origin.* 

It  will  excite  no  surprise  in  the  minds  of  those  who  have 
attended  to  the  subject,  that  these  observations  were  ignored 
by  B.  and  M.,  viewed,  at  least,  as  the  mere  efiect  of  more  favour- 
able circumstances  and  curtailed  periods  of  observing.  But 
the  day  has  gone  by,  we  hope,  for  such  a  superficial  treatment 
of  the  subject ;  and  the  question  has  recently  been  revived  in 
a  very  interesting  form. 

1865.  Jan.  1.  Mr.  C.  Grover,  of  Chesham,  an  observer 
whose  name  has  already  been  made  known  to  our  readers,  was 
looking  at  the  moon  at  6h.  p.m.,  the  sky  being  very  clear,  with 
an  excellent  2-inch  achromatic,  when  he  perceived  a  little  speck 
of  light,  which  was  very  distinctly  seen  like  a  4  mag.  star 
veiy  slightly  out  of  focus,  with  a  Uttlo  light  haze  around  it. 
Powers  of  50,  65,  and  80  were  used,  but  the  first  was  preferable. 
It  was  in  view  for  fully  half  an  hour,  without  change,  and 
showing  a  perfectly  steady  light.  He  most  carefully  studied 
its  position,  and,  the  outlines  of  Plato  and  the  if.  Imbrium 
being  discernible,  found  that  it  was  close  under  the  E.  foot  of 
the  Alps,  very  near  the  mouth  of  the  wedge-shaped  valley  :  and 
consequently  either  exactly  on  the  site  of  Schr.'s  phenomenon, 
or  so  near  to  it  that  the  coincidence  is  at  any  rate  most  remark- 
able. The  epoch  of  Schr.'s  observation  was  3d.  12h.,  before 
new  moon;  that  of  Grover's  3d.  21h.  after,  and  the  site  of 
the  luminosity  lying  near  the  first  lunar  meridian,  it  is  obvious 
that,  allowance  being  made  for  probable  dissimilarity  of 
libration,  the  distance  of  the  spot  from  the  terminator  on  the 

*  A  naked-eye  obserration  of  a  bright  tpot,  recorded  in  Phil.*  Tram.  179^ 
was  eridentlj  an  ocooltation  of  Aldebazvn,  disguised  bj  irradiation* 
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two  oocaaions^  thongli  .in  opposite  directiOiDB^  would  ngfc  t)6 
roateriftlly  diffiBrent.  TakiiDg  izkto  accoozit  the  dispantf  of 
optical  meacs^  it  mnst  have  been  very  nmoh  more  Inminons  in 
the  latter  observation.  Tbe  site  deserves  aa  especially  oarefiil 
scrutiny  nnder  varied  solar  illnmination. 

Bnt  this,  though  the  whole  of  the  evidence  as  to  this  par- 
ticalar  district,  is  not  all  that  has  recently  come  before  us. 

1865.  Nov.  24,  about  6ih.  p.m,  the  Bev.  W.  0.  Williams, 
of  PwDheli,  N.  Wales,  perceived,  with  a  4-,V  io-  object-glase, 
*'  a  very  pretty  speck  of  light  *  *  very  much  like  a  star  of  the 
8th  mag.,  bnt  quite  distinct  and  clear,'^  which  he  observed  for 
about  l^h.  with  different  eye-pieces,  and  saw  better  with  60 
and  60  tlian  with  higher  powers,  though  it  was  well  seen  even 
with  200.  He  showed  it  also  to  a  friend,  and  one  of  his 
daughters  found  it  quite  independent  of  his  directions.  From 
careful  allineation  be  believed  its  site  to  be  at  or  very  near 
CarUfU  ( 1 28) ,  a  small  crater  in  the  M.  Imbriumj  a  neighbourhood 
which  likewise  ought  to  be  studied  in  detail.  As  the  moon 
was  on  this  occasion  6^  days  old,  the  brightness  of  the  q[K>t 
must  have  been  very  considerable  to  have  made  itself  so  readily 
distinguishable. 

A  review  of  the  whole  of  these  statements  seems  to 
establish  the  fact  that  outbursts  of  native  light  ai^e  visible 
firom  time  to  time  on  the  night  side  of  our  satellite.  At  present, 
it  can  liardly  be  said  that  the  attempt  to  identify  their  sites 
with  foci  of  volcanic  action  has  been  unsucoessftd,  because  an 
attempt  has  never  hitherto  been  made  in  a  manner  likely  to 
ensure  success.  Bchroter^s  investigation  was  carried  on  upon 
nnknown  ground :  his  larger  crater  was  probably  not  a  crater  at 
all ;  the  novelty  of  his  small  ones  rests  on  evidence  which  would 
prove  too  much;  and  till  of  late  the  inquiry  bas  been  an 
abeyance.    It  should  not  remain  so  longer. 

THE  LUNAR  CRATER  LINNfe. 

Since  the  truly  remarkable  announcement  in  our  last 
number  by  Schmidt,  of  the  change  in  the  crater  Zrinn«,  neither 
the  state  of  the  air,  nor  the  position  of  the  terminator  have 
been  as  favourable  as  might  be  wished  for  the  oare&d  examina- 
tion of  this  object.  However,  the  following  observations  may 
be  thought  sufficiently  interesting  for  publication,  till  such  time 
as  many  of  our  readers,  we  bope,  will  be  able  to  do  better  by 
it  themselves. 

1866.  Dec.  13,  8h.  Silvered  reflector,  9i  inches,  by 
With,  power  240.  Sky  dear,  but  moon  very  low,  and  definition 
tremulous.  Terminator  about  H  diam.,  £.  of  Aristotdes', 
2  diams.,  E.  of  Eudoxus^  and  through  E.  edge  of  M,  Serenitatis, 
^^  About  ^  of  the  way  from  a  maKed  high  mountain  on  N. 
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shore  of  Jf .  SereA»  to  SvlpioMs  QaUuui*  is  a  xndnate  dwlrifth 
lootking  crater;  it  is  not -well  seen  under  these  circumstttiieefi, 
bat  there  can  he  no  doubt  as  to  its  nature.  This  I  presume  is 
Idnni,  as  I  can  traoe  no  crater  anywhere  else.  At  some  little 
distance  S.E.  there  is  an  ill-defined  whitishness  on  the  floor  of 
the  Mare/^  Such  was  my  record  at  the  time ;  bnt  on  snb- 
seqnently  examining  the  map  of  B.  and  M.  I  was  much  straok 
by  finding  that  my  crater  was  unmistakeably  lAami  B^  and  that 
the  site  of  Linn^  was  occupied  by  the  whitish  doud. 

1866.  Dec.  14.  6h.  Same  telescope  and  power:  bad  defi- 
nition. Terminator  through  centre  of  Archimedes.  The  whitish 
spot  in  the  place  of  Linni  is  barely  as  large  as  Sidp.  GaUvs  ; 
it  is  the  most  oonspioaous  object  in  E.  half  of  if.  Berem.  Limm 
B  not  visible. 

1866.  Dec.  25.  19|h.  Same  telescope^  power  170.  Fine 
definition^  too  much  rippled  over  for  distinctness.  Li/nne  a  very 
conspicuous  white  nebulous  patchy  containing  some  very  indis- 
tinct and  almost  doubtful  marking  within  it ;  I  forget  whether 
dark  or  lights  but  belieye  the  latter  :  not  such,  however^  as  to 
suggest  the  idea  of  a  crater  under  present  definition.  It  is 
about  equal  to,  but  not  quite  so  bright  as,  the  larger  of  two 
white  spots  just  N  J],  of  aulp.  OaUus.  Linne  A,  B,  d,  and  an 
unnamed  hollow  ^  of  the  distance  from  iimn^  B  to  GaUppus  K, 
were  all  very  distinct  as  craters.  (This^  it  will  be  observed^ 
was  in  waning  illumination.) 

1867.  Jan.  12.  5h.  35m.  Same  telescope,  powers  212^ 
240.  Unsteady  and  inferior  definition.  Bing  of  Cassini  haUT 
in  light,  so  that  shadow  of  a  peak  in  it  fell  on  ring  of  Odsaiad  A. 
Theceietus  half  touched  by  sun.  On  the  site  of  Linn^,  nothing 
but  a  small  ill-defined  whitish  cloud,  not  quite  so  large  as  Stdp. 
Oallus.  lliere  appears  to  be  some  sUght  marking  as  from  a 
small  shadow  towards  its  centre,  but  far  too  indistinct  to  say 
whether  caused  by  hill  or  hollow.  Three  small  craters  with  dark 
interior  shadow  are  quite  distinct  in  moments  of  better  defini- 
tion. I  believe  they  were  LinnS  A,  B,  and  the  unnamed  ob& 
already  mentioned,  but  I  did  not  examine  the  map  till  clouds 
had  come  on.  The  white  cloud  was  by  no  means  bright  or 
conspicuous,  though  perfectly  distinct. 

The  speculum  used  in  these  observations,  though  its  figure 
has  not  received  its  final  touch,  gives  very  sharp  and  clear 
definition,  and  separates  7^  Andromedsd  with  great  ease.  The 
valne  of  the  powers  is  at  present  only  approximate. 

It  will  be,  of  course,  most  desirable  to  watch  for  the 
moment  when  Linnt  has  just  entered  into  sunshine,  and  ita 
relief  comes  out  in  light  and  shade.     It  would  be  troublesome 

*A  small  bright  enter  in  the  Mwt^  doee  to  the  S.  shore,  some  disUnoe  E.  of 
MmuAanu, 
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to  compute  this  epoch  accnratelj,  but  it  may  assist  our  pre- 
paration to  observe,  that  two  evenings  previous  to  such  a 
presentation,  the  E.  side  of  the  great  crater  Hercules  (5)  will 
be  upon  the  terminator,  which  will  pass  through  TUniua  (13) 
the  next  day. 

In  addition  to  the  valuable  information  contained  in  our 
last  number,  our  readers  may  be  glad  to  have  the  precise 
wording  of  the  original  observations  laid  before  them,  as  far  as 
they  lie  within  my  reach.  Schroter,  1788,  Nov.  5,  describes 
the  course  of  his  6th  ridge  in  the  Mare,  from  a  small  crater  on 
the  S.  shore  (b  SuVp,  Oall.  B.  and  M.)  northward  to  another 
somewhat  uncertain  one  v,  '^  about  equally  large,  but  quite  flat, 
appearing  like  a  white,  very  small,  round  speck,"  and  thence 
to  g,  "  a  not  sharply-defined  dark  spot,  which  during  that 
observation  had  only  some  ^^  light,  and  consequently  struck 
the  eye  as  considerably  darker  than  the  rest  of  the  plain,  and 
ivas  somewhat  indistinct,  from  lying  very  close  to  the  termina- 
tor.^' The  choice  of  the  site  of  LinnS  lies  between  these 
two ;  from  a  comparison  of  Schr.'s  drawing  with  B.  and  M., 
I  incline  to  v;  and  should  this  be  correct,  its  appearance 
then  was  not  very  unlike  its  present,  excepting  that  he  makes 
no  mention  of  the  whitish  cloud. — In  Lohrmann's  Section  IV. 
(1824)  and  his  map  (1822  to  1836)  it  is  a  distinct  crater.  In 
his  text  it  is  stated  that  he  measured  its  position,  and  that  it 
has  '^  a  diameter  that  amounts  to  somewhat  more  than  one 
(German)  mile,  is  very  deep,  and  can  be  seen  in  every  illumi- 
nation.'^ — B.  and  M.  call  it  ^'the  deep  crater  iinnd ;''  they 
measured  its  position  seven  times,  gave  it  1*4  mile  in  breadth 
and  6^  of  brightness,  and  remark  that  it  is  ill-defined  in  full 
moon ;  but  without  any  mention  of  the  white  cloud  which  is 
now  so  conspicuous  in  high  illumination.* 

OCCULTATIONS. 

Feb.  9th,  fi  Piscium,  5  mag.,  7h.  88m.  to  8h.  35m. — 12th, 
0^  Tauri,  4^  mag.,  12h.  50m.  to  13h.  38m.,  its  companion  0^, 
4J  mag.,  13h.  Om.  to  13h.  32m.  B.  A.  C.  1391,  5  mag.,  13h. 
37m.  to  l4h.  26m.  (worth  sitting  or  getting  up  for).  —  13th, 
111  Tauri,  6  mag.,  llh.  2m.  to  12h.  6m.  117  Tauri,  6  mag., 
12h.  45m.  to  13h.  35m.  — 16th,  29  Cancri,  6  mag.,  12h.  13m. 
to  13h.  19m. 

*  [Haying  Beveral  times  looked  at  Idnn^  with  a  yeiy  fine  6}^-inch  reflector  by 
JBrowning  (with  With's  mirror),  we  should  haye  preferred  oalling  its  present 
appearance  a  tohUish  spot.  It  does  not,  to  our  ejes,  sufficiently  differ  from  other 
ft hitish  spots  to  be  distinguished  from  them  as  a  *'  cloud." — £d.] 
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THE  FOSSIL  FOREST  OF  ATANAKERDLUK. 

Tfix  Archives  des  Sciences  (No.  107)  contains  a  report  of  a 
paper  by  Oswald  Heer^  on  the  fossil  forest  of  Atanakerdluk, 
in  North  Greenland,  from  which  the  following  particulars  ar& 
taken. 

The  forest  in  question  is  situated  in  lat.  70^  N.,  and 
numerous  specimens  obtained  from  it  were  brought  to  Eng* 
land,  and  from  thence  sent  for  examination  to  M.  Heer.  All 
the  indications  show  that  the  trees  grew  in  the  place  in  which 
they  have  been  founds  and  many  of  the  leaves  are  so  well  pre- 
served as  to  exhibit  fragments  of  insects  on  their  surface. 

The  forest  of  Atanakerdluk  probably  dates  from  the  com- 
mencement of  the  miocene  period,  for  out  of  sixty-six  species 
of  plants  recognized  in  it^  eighteen  belong  to  the  miocene 
formation  of  Central  Europe,  nine  of  which  were  widely  dif- 
fused, and  are  met  with  in  the  two  divisions  of  the  molasse. 
These  last  are  as  follows:  Seqiwia  Langsdarffi,  Taxodium 
dubium,  Phragmitis  (Eningensis,  Quercus  Dryineia,  Planera, 
JJngeri,  Diospyros  hrachysepala^  Andromeda  protogcaa, 
Sham/nus  Eridani,  and  Jiiglans  acuminata.  Some  species, 
on  the  contrary,  have  not  been  found  in  the  upper  molasse, 
such  as  Sequoia  Couttsice,  Osmunda  Seerii,  Coryllus  Mac 
Quarrii,  Populus  Zaddachi. 

The  discovery  of  this  fossil  flora  shows  that  the  north  of 
Greenland  formerly  enjoyed  a  much  higher  temperature  than 
at  present.  When  M.  Heer  arrived,  from  a  study  of  the 
Swiss  miocene  flora,  at  the  conclusion  that  the  climate  of  that 
country  must  formerly  have  been  almost  tropical,  his  opin- 
ions were  assailed,  and  it  was  contended  that  the  plants  in 
question  might  have  been  able  to  withstand  a  lower  tempera- 
ture than  their  living  representatives.  This  objection,  of 
slight  value  in  face  of  the  evidence  adduced  by  M.  Heer,  ia 
completely  disposed  of  by  the  discovery  of  the  ancient  flora 
of  Greenland. 

A  great  forest  in  the  70th  parallel  of  latitude  vividly  strikes 
the  imagination,  when  we  reflect  that  all  arborescent  vegetation 
has  disappeared  from  those  regions ;  and  we  are  still  more 
astonished  when  we  ascertain  the  sort  of  trees  that  formerly 
shaded  their  soil.  It  is  from  10^  to  20^  more  south  that  we 
must  now  seek  their  living  representatives,  such  as  the  Sequoia 
now  found  in  California,  which  compares  with  the  two  fossil 
species  of  the  Greenland  forest.  A  Salishurea  which  once 
lived  there  is  now  represented  by  a  single  species,  which  grows 
in  Japan.  Four  species  of  oaks  grew  in  this  forest;  the 
Quercus  Drymeia,  which  had  an  evergreen  foliage;  the  Q.  Oreen" 
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landica,  witli  leaves  six  inches  long ;,  another  large -leaved  oak^ 
Q.  Olafseni ;  and  the  Q.  txlavaj  which  resembles  onr  common 
oak.  Here  also  abounded  plane  trees^  magnolias  (M.  Inglefieldi)j 
Wahmts  (Jugla-M  cusu/miiiixta),  an  evergreen  plnm  {Prumts 
Seotai),  a  Planera^*  etc.  In*  the  midst  of  these  trees  grew 
many  shrubs^  a  hazel  nnt,  an  ivj^  three  briars^  and  an  Andro- 
mecUiff  while  ferns  carpeted  the  ground. 

All  these  genera  are  now  represented  by  species  much 
allied  to  the  old  Greenland  flora;  but  there  are  some  which 
exhibit  divergent  fbrms^  and  whose  relation  with  existing^ 
{Species  is  more  or  less  doubtful — these  are  a  Zamites,  a  Jffoe- 
'CUniocJda,  and  the  Daphnogene  Kcmii.  This  last  is  a  green 
plants  with  a  thick  leathery  leaf,  supported  by  a  petiole  nearly 
a  foot  long.  The  MacOlintocJcia,  with  its  leathery  leaves, 
more  or  less  lanceolate,  entire,  or  denticulated,  having  firom 
three  to  seven  veins  {^aervures),  forms  an  entirely  isolated 
genus,  of  which  the  three  species  described  appear  to  belong 
to  the  fhmily  of  the  Proteaceoe.  The  Zamites  arcticas  had  its 
leaves  divided  into  small  thin  straps,  and  did  not  exceed  the 
dimensions  of  a  shrub.  As  these  plants  have  no  living  ana- 
logues, we  cannot  tell  the  temperature  necessary  for  their 
development,  but  green  plants  with  thick  leathery  leaves 
appear  always  to  belong  to  a  tolerably  southern  climate. 

If  we  find  that  the  Sequoia  Salisburea,  and  the  Quercus 
Drymeia,  and  Olafseni  grew  in  the  70th  parallel  of  latitude,  it 
is  natural  to  suppose  that  planes,  beeches,  pines,  and  nut-trees 
extended  still  further  north,  and  perhaps  reached  the  Pole. 
This  inference  is  supported  by  the  fact  that  in  latitude  78° 
the  miocene  flora  includes  the  plane,  the  hazel,  the  beech,  the 
pine,  and  the  Taxodium  of  Atanakerdluk.  The  masses  of 
petrified  wood  found  by  MacClure  and  his  companions  in 
latitude  14P  need  no  longer  astonish  ns.  They  afford  another 
proof  that  forests  formerly  covered  vast  spaces  which  are 
plains  of  ice. 

So  many  circumstances  influence  the  development  of 
plants,  that  it  is  difficult  to  fix  the  temperature  of  the  Green- 
land climate  at  this  forest  epoch.  Tne  Sequoia  Langsdorffi 
formed  a  great  part  of  the  Atanakerdluk  forest,  whole 
branches  have  been  recovered,  and  each  fragment  of  rock 
bears  its  imprint.  It  played  an  important  part  in  the  miocene 
flora ;  it  is  found  in  the  banks  of  the  Mackenzie,  in  the  Socky 
Mountains,  and,  in  Europe,  Italy  has  fhmished  specimens. 
The  S.  sew/pervirens,  which  may  be  regarded  as  its  descendant, 
forms  in  California  great  forests,  which  extend  from  Mexico  to 

*  "Planen  tieei,  natiyet  of  Asia  and  K.  Amerioa,  belonging  to  the  UZmmmm^ 
•nd  doMly  allied  to  the  elnuk"-r8ee  jlVeanuy  o/Bokn^, 
t  A  geme  of  Efieaee». 
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the  42^.  It  reqtures  15**  to  16°  (about  80°  to  9Y^  P.)  of 
sammer  heat  to  uve,  and  18^  to  mature  its  fruits.  The  lowest 
temperature  it  can  withstand  is  — 1°  (30'2°  P.),  and  tie  mean 
aumal  temperature  must  be  about  +9'd^.  Such  at  least  must 
luure  been  the  Greenland  climate  at  its  lowest  limits  for  the 
Daphnogene,  the  MacGlintockia^  and  the  Zamites,  probably 
required  a  higher  temperature.  This  present  mean  of  this 
country  being  — 6*3°  (20*75°  P.),  it  must  d«iiuig  the  miocene 
epoc^  have  been  16  centigrade  degrees  wwrmer. 


PROGRESS  OP  INVENTION. 

\ 

PoBMATiON  or  Crystals. — There  can  be  no  doabt  that  time  is 
often  an  essential  element  in  the  formation  of  crystals;   this  is 

Sarticularlj  true  of  the  diamond  and  other  precious  stones,  and  no 
onbt  constitutes  the  obstacle  to  their  artificial  production. 
Hitherto,  the  chemist  has  been  unable  to  crystallize  certain  com- 
pounds thrown  down  from  their  solations;  a  simple  means  of 
effecting  this  has,  however,  been  devised  by  M.  Prenny.  He  con- 
sidered that  the  amorphous  form  of  precipitates  arises  from  the 
rapidity  with  which  the  precipitation  takes  place,  and  therefore 
expected  to  obtain  crystals  by  diminishing  that  rapidity.  The 
result  was  such  as  he  anticipated.  In  this  way  he  procured  crystals 
of  the  sulphates  of  baryta,  strontia,  and  lead,  of  the  carbonates  of 
baryta  and  lead,  etc.  He  obtained  even  ciystals  of  quartz,  which 
-were  sufficiently  hard  to  scratch  glass ;  but  they  were  not  pure, 
containing  five  per  cent,  soda  and  twenty-seven  per  cent,  water. 

Simple  fobms  of  Galtakio  Battbbt. — ^Hitherto  the  metallic 
solution  produced  in  the  galvanic  battery,  when  saturated,  was  no 
longer  capable  of  use  for  the  purpose.  It  has  been  found,  however, 
by  M.  Montiers,  that  such  need  not  be  the  case,  if  we  avail  onr*" 
selves,  in  succession,  of  two  metals  having  very  different  electro- 
chemical properties.  As  an  illustration  of  this  principle,  he  first 
places  a  cylinder  of  malleable  or  cast-iron  in  a  vessel,  and  inside 
of  the  iron  a  prism  of  carbon ;  then  pours  in  dilute  sulphuric  acid. 
The  iron  and  graphite  act  as  electrodes,  and  the  elednricity  deve- 
loped by  a  single  couple  of  this  kind  is  sufficient  to  keep  a  belU 
ring^g  apparatus  in  action  for  a  considerable  time.  When  this 
battery  is  exhausted,  he  concentrates  the  solution  of  sulphate  of 
protoxide  of  iron  ibrmed  by  it,  and  immerses  in  it  electrodes, 
which  in  this  case  consist  of  zinc  and  carbon.  The  zinc  is  dissolved^ 
hydrogen  is  liberated,  and  hydrated  protoxide  of  iron  is  set  free. 
The  energy  of  this  latter  battery  is  sufficient  to  keep  the  bell-ringing 
apparatus  in  action  for  several  months.  M.  Montiers  also  avails 
himself  of  the  fact  that  oxide  of  zinc  acts  as  a  base  with  acids,  but 
as  an  acid  with  ammonia  and  other  strong  bases,  for  the  prodactiov 
of  a  very  economical  battery.      Por  this  purpose,  he  avails  himself 
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of  the  carbonate  of  ammonia  in  nrine,  which  has  spontaneonBljr 
decomposed,  immersing  the  zinc  in  that  fluid  instead  of  in  the 
sulphate  of  the  peroxide  of  iron.  According  to  his  experiments,  as 
detailed  to  the  Academy  of  Sciences,  the  resulting  batterj  is  not 
only  cheap,  but  effective.  It  is  probable  that  zincate  of  ammonia 
and  carbonate  of  zinc  are  formed  during  the  action  which  takes 
place. 

Photoorapht  [tnder  Water. — No  place  is  now  safe  from  the 
incursion  of  photographers.  Who  would  suppose  that  they  coal<} 
carry  on  their  operations  under  water  ?  Yet  such  is  now  the  case, 
as  M.  Bazin  has  proved.  His  photographic  studio  consists  of  a 
strong  sheet-iron  chest,  perfectly  water-tight,  with  water-tight 
windows,  that  are  in  the  form  of  lenses.  The  electric  light  is  used, 
and  renders  distinctly  visible  any  objects  lying  at  the  bottom  of  the 
sea,  so  that  they  may  be  photographed,  and  thus  their  nature  and 
position  be  accurately  marked.  M.  Bazin  has  remained  at  depths 
of  nearly  three  hundred  feet  for  about  ten  minutes.  This  applica- 
tion of  photography  promises  to  facilitate  the  recovery  of  lost 
objects,  and  the  raising  of  sunken  ships,  etc. 

A  New  Petroleum  Lamp. — A  lamp  has  just  been  contrived  by 
M.  Leplay,  of  Paris,  that  promises  to  be  a  very  interesting  addition 
to  man's  appliances  for  purposes  of  domestic  illumination.  The 
lamp  consists  essentially  of  a  hollow  ball  of  brass,  mounted  upon  a 
stem  and  stand.  The  ball  is  closed  at  the  top  by  a  closely-fitting 
plug.  When  this  plug  is  removed,  the  opening  is  seen  to  lead  into 
an  interior  cylinder,  or  space  separated  from  the  rest  of  the  interior 
cavity  by  a  roll  of  metallic  gauze.  Between  the  gauze  cylinder, 
and  the  external  wall,  the  lamp  interior  is  packed  with  sponge. 
When  the  lamp  is  to  be  charged,  a  quantity  of  a  light  and  cheap 
form  of  Benzule,  distilled  for  the  purpose,  is  poured  into  the  space, 
and  the  superabundance,  over  and  above  what  is  sufficient  to  satu- 
rate the  sponge,  is  poured  back  again  from  the  lamp,  and  the  plug 
is  closed.  The  lamp  is  then  ready  for  use.  The  interior  space  of 
the  lamp  is  immediately  filled  with  the  elastic  vapour  of  the  Benzule, 
which  pours  out  as  a  stream  of  inflammable  gas  when  the  plug  is 
removed.  When  this  stream  is  lit  it  continues  to  burn  with  a  bright 
dear  flame,  until  the  sponge  is  exhausted  by  the  process  of  spontaneous 
evaporation.  About  two-thirds  of  an  ounce  suffices  to  charge  the 
sponge,  and  this  charge  enables  the  lamp  to  bum  for  about  eight  hours. 
This  is  the  extraordinary  part  of  the  affair.  The  light  of  the  flame 
is  equal  to  something  like  that  of  two  composite  candles.  The 
lamp  may  be  turned  over,  and  rolled  about  the  floor  upon  its  side, 
without  in  any  way  interfering  with  its  burning,  otherwise  than  by 
causing  the  flame  to  keep  itself  turned  up  at  right  angles  to  the 
vertical  axis  of  the  lamp.  There  is,  of  course,  nothing  to  spill.  If 
the  lamp  is  turned  upside  down  and  jogged,  while  burning,  it 
becomes  apparent  that  the  Benzule  gas  is  heavy.  The  flame  then 
drops  from  the  lamp  in  successive  sparkles.  A  considerable  number 
of  the  lamps  are  to  be  immediately  sent  over  to  England  for  public 
sale. 
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THE  MANGROVE  AND  ITS  ALLIES. 

BY  JOHN    E.   JACKSON, 
Curator  of  the  MuseaxOi  Royal  Gbtrdens,  Eew. 
(IFiih  a  Tinted  Plate.) 

The  peculiar  manner  of  growth  of  tlie  Banyan,  and  other  allied 
species  of  Ficus,  we  noticed  in  a  recent  number  of  the  Intbl- 
I.BCTUAL  Obsebvee.  In  the  Moracece,  it  will  be  recollected  that 
the  habit  of  increasing  the  circumference  of  the  plants,  is  by  the 
downward  growing  branches,  which  strike  root  upon  meeting 
the  ground.  In  the  Rhizophora,  another  singular,  though 
*  very  disiiinct  mode  of  growth  occurs,  and  of  this  the  Mangrove 
is  a  well-known  example.  Most  of  our  readers  are  aware  of 
the  existence  of  such  a  plant ;  but  some  of  them  may,  perhaps, 
not  be  so  intimately  acquainted  with  it  as  to  understand  clearly 
its  mode  of  germination ;  nor  are  they,  perhaps,  aware  that  there 
is  more  than  one  species  of  Bhizophora,  having  the  same 
peculiarity. 

The  name  of  Mangrove  is  associated  in  our  minds  with  very 
unfavourable  ideas  of  locality,  we  have  read  of  Mangrove 
swamps,  and  we  have  notions  of  stagnant  or  muddy  shores, 
fostering  malaria  or  disease.  We  most  of  us  know  so  much  of 
its  habitat ;  but  we  will  endeavour  to  explain  to  our  readers  a 
little  more  about  the  Mangrove  and  its  allies. 

The  genus  Rhizophora,  then,  gives  the  title  to  a  distinct 
natural  order  called  Rhizophoracece,  and  placed  according  to  the 
latest  authority.  Hooker  and  Bentham^s  Oenera  Plantarum, 
between  Haloragece  and  Combretacece.  The  order  is  divided 
into  three  tribes:  Rhizophorce,  Legnotidce,  and  Anisophylloi, 
numbering  in  all  seventeen  genera,  and  the  four  comprising 
the  tribe  RMzophorcey  have  a  similar  habit  of  germinating  their 
seeds  before  leaving  the  parent,  these  four  genera  are  Rhizo- 
phora,  GeriopSy  Kaiidelm,  and  Bnigtieira. 

The  otder  is  entirely  a  tropical  one,  and  consists  of  trees  or 
shrubs,  mostly  inhabiting  the  sea  shore.  The  leaves  are  oppo- 
site, and  the  flowers  usually  axillary,  the  lobes  of  the  calyx  are 
valvate,  not  imbricate,  the  stamens  arise  from  the  same  point 
as  the  petals,  and  are  tmce  or  three  times  their  number, 
though  in  Kandelia  they  are  indefinite.  The  ovary  or  fruit 
is  sometimes  superior,  or  seated  above  the  calyx,  as  in  Rhizo- 
phora,  the  calyx  is  persistent  in  several  of  the  species. 

The  genus  Rhizophora  is  distinguished  from  its  allies,  by 
the  calyx  being  divided  into  four  parts,  the  four  petals  sharply 
pointed,  and  the  stamens  which  are  from  eight  to  twelve  in 
number,  having  short  filaments,  and  anthers  with  little  pits, 
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containing  tlie  pollen.  The  oyaiy  is  partially  adherent,  and 
contains  two  cavities  in  the  part  where  it  so  adheres,  each  of 
these  cavities  bearing  two  ovules ;  the  free  part  tapers  towards 
the  top  into  a  single  style. 

The  Mangrove,  ^^izophora  Mangle,  L.,  is  an  evergreen  tree, 
rising  some  forty  or  fifty  feet  high,  and  presenting  a  very 
singular  appearance,  both  as  regards  the  appendages  of  its 
branches,  and  its  peculiar  manner  of  rooting.  The  follovnng 
description  of  the  Mangrove,  is  from  a  paper,  read  before  the 
Pharmaceutical  Society,  by  Dr.  Hamilton,  in  June,  1846.-^ 
*'  The  Mangrove  is  a  tree  frequently  of  imposing  stature,  attain- 
ing an  altitude  of  from  thirty  to  fifty  feet  or  more,  and  occupy- 
ing marshy  situations,  in  the  vicinity  of  the  sea,  as  at  the 
bottom  of  English  Harbour,  Antigua,  and  near  the  mouth  of 
the  little  river  which  empties  itself  into  the  harbour,  at  Cape 
Henri,  Hayti.  Its  rpots  rise  in  the  form  of  arches,  above 
the  muddy  soil  in  which  it  grows,  and  affords  attachment  to 
myriads  of  small  but  delicious  oysters,  which  are  left  bare 
during  the  efflux  of  the  tide,  giving  rise  to  the  popular  fable 
of  oysters  growing  on  trees,  which,  with  the  exception  of  their 
not  being  ted  by,  but  merely  adhering  to  the  tree,  is  literally 
true.  These  oysters  make  a  most  incomparable  soup,  of  which 
I  once  partook  at  the  house  of  an  American  merchant,  at  Cape 
Henri. 

"  The  shade  of  these  trees  aflfords  harbour  during  the  day 
to  innumerable  swarms  of  mosquitoes,  which  nestle  on  the 
under  surface  of  the  leaves,  and  infest  the  houses  of  those  who 
have  the  misfortune  to  Uve  in  the  vicinity  of  a  Mangrove 
swamp  during  the  night. 

"  But  in  the  economy  of  nature,  the  Mangrove  performs  a 
most  important  part,  wresting  annually  fresh  portions  of  the 
land  from  the  dominion  of  the  ocean,  and  adding  them  to  the 
domain  of  man ;  this  is  effected  in  a  two-fold  manner,  by  the 
progressive  advance  of  the  roots,  and  by  the  aerial  germination 
of  the  seeds,  which  do  not  quit  their  lofty  cradle,  till  they 
have  assumed  the  form  of  actual  trees,  and  drop  into  the 
water  with  their  roots  ready  prepared  to  take  possession  of  the 
mud  in  advance  of  their  parent  stems,  and  repel  to  a  further 
and  perpetually  increasing  distance  the  invasion  of  the  water. 
The  progression  by  means  of  the  roots  is  e£fected  by  fresh 
roots,  which  issue  from  the  trunks,  at  some  distance  above  the 
surface  of  the  water,  and  arching  downwards,  penetrate  the 
mud,  establishing  themselves  as  the  pioneers  of  fresh  invasions 
of  the  retiring  element.  In  this  manner  the  plants  soon  after 
their  descent  from  their  parent  trees,  continue,  during  their 
early  years,  to  advance  steadily  forward  till  they  have  attained 
a  height  of  about  fifteen  feet,  and  considerably  in  advance  of 


The  Mangrove  and  iU  Allies.  67 

their  parent  trunks.  Afber  tliis^  fewer  additiona  are  made  to 
the  roots,  bat  the  head  begins  to  expand  in  ererj  direction, 
spreading  its  branches  on  all  sides;  these  branches  in  their 
torn,  send  down  long  slender  roots,  like  those  of  the  Banyan 
fig  tree  {Ficus  Indiecb),  which,  rapidly  elongating,  descend  from 
all  varieties  of  height,  and  reaching  the  water,  penetrate  the 
mud,  becoming  in  time  independent  trees ;  thus  a  complicated 
labyrinth  of  vegetation  is  at  length  formed,  serving  to  arrest 
the  particles  of  soil  washed  down  from  the  interior ;  these,  by 
their  accumulations,  raise  the  level  of  the  ground,  till  at  length 
what  had  been  water,  is  converted  into  a  salt  marsh ;  and  what 
had  been  a  salt  marsh,  becomes  progressively  dry  land,  fit  for 
the  cultivation  of  man,  and  teeming  with  fertility  from  its 
copious  intermixture  with  the  exuvisB  of  marine  animals  and 
vegetables/^  The  author  of  this  description,  compares  the  germi- 
nation of  the  Mangrove  to  that  of  the  Banyan,  in  ^'  sending 
down  long  slender  roots  ;'^  but  it  must  be  borne  in  mind,  that 
these  roots  in  the  Rhizophora,  are  not  spongioles,  borne  at  the 
ends  of  the  branches,  but  are  the  true  racUcles,  and  the  only 
difference  to  the  general  law  of  vegetable  life,  is  that  they  germi- 
nate before  leaving  their  parents,  so  that  the  long  stick-like  pro- 
tuberance from  the  fruit,  is  the  young  root,  which  reaches 
downwards  towards  the  ground  as  far  as  possible,  and  when  no 
longer  able  to  hold  on  to  the  parent,  drops  into  the  mud  below, 
and  then  sends  out  its  rootlets ;  the  rudiments  of  which  are 
clearly  distinguishable  on  the  surface  of  the  radicles,  as  they 
hang  from  the  trees. 

Dampier,  in  his  voyages,  says :  '^  The  Red  Mangrove 
groweth  commonly  by  the  sea-side,  or  by  rivers  and  creeks. 
It  always  grows  out  of  many  roots  about  the  bigness  of  a  man^s 
leg,  some  bigger,  some  less,  which,  at  about  six,  eight,  or  ten 
feet  above  the  ground,  join  into  one  trunk  or  body  that  seems 
to  be  supported  by  so  many  artificial  stakes.  Where  this  sort 
of  tree  grows  it  is  impossible  to  march  by  reason  of  these 
stakes,  whi^ch  grow  so  mixed  one  among  another  that  I  have, 
when  forced  to  go  through  them,  gone  half  a  mile  and  never 
set  my  foot  on  the  ground,  stepping  from  root  to  root.  The 
timber  is  hard,  and  good  for  many  uses ;  the  inside  of  the 
bark  is  red,  and  it  is  used  for  tanning  of  leather  very  much 
all  over  the  West  Indies.'' 

In  places  where  Mangroves  abound,  the  propagation  is 
effected  by  the  simple  and  natural  process  of  the  germinating 
seeds  dropping  into  the  mud  and  immediately  throwing  out 
their  rootlets.  The  fruit,  before  germination  takes  place,  is 
desoribed  as  being  edible  and  of  a  sweet  flavour,  the  juice  of 
which  is  fermented  and  made  into  a  kind  of  wine.  The 
economic  uses  of  the  Mangrove  are  very  many.    A  kind  of 
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rough  salt  is  extracted  in  Borneo  from  the  aerial  roots^  and 
the  wood  is  considered  the  best  firewood  of  any  produced  in 
the  island.  The  bark  is  well  known  as  a  tanning  bark^  for 
which  purpose  it  i^  mnch  valued ;  indeed^  it  has  been  said  to 
equal,  if  not  to  excel,  oak  bark  in  the  quantity  of  tannin 
which  it  contains.  It  is  also  used  for  dyeing,  producing,  in 
conjunction  with  mineral  salts,  olive,  brown,  and  slate  colours. 

It  is  not  the  bark  alone  that,  contains  tannin,  but  all  parts 
of  the  plant.  The  leaves  and  roots  of  some  of  the  species  are 
used  in  the  Mauritius  and  the  West  Indies  for  poultices ;  and 
in  the  last-named  islands,  as  well  as  in  the  Phillipines,  the  bark 
is  considered  a  good  febrifuge.  There  are  four  or  five  species 
of  Rhizphora  known. 

Oei'iops  stands  next  to  Rhizophora  in  scientific  classifica- 
tion. Two  or  three  species  are  described,  natives  of  Eastern 
Africa,  Asia,  Australia,  and  Polynesia.  One  of  the  distinctive 
characters  of  this  genus  is  the  five  parted  persistent  calyx ; 
the  petals,  also  in  fives,  are  pubescent  or  hairy  at  their  points ; 
and  the  ten  stamens  are  seated  two  together  in  front  of  the 
petals.  The  bottom  part  of  the  ovary  has  three  cells,  each  cell 
containing  two  ovules,  the  upper  part  of  the  ovary  terminating 
in  a  long  style,  and  the  seed  germinates  before  leaving  the  tree 
in  a  similar  manner  to  that  of  Rhizopliora, 

Kandelia  is  a  genus  of  which  but  one  species  is  known, 
namely,  Kandelia  Rheeduy  W.  et  A.  It  is  a  native  of  the  East 
Indian  Islands.  The  parts  of  the  flowers  of  this,  like  the  last- 
named  genus,  are  in  fives,  but  it  is  distinguished  chiefly  by  the 
petals  being  divided  and  sub-divided  into  numerous  fine  divi- 
sions, and  seated  in  a  fleshy  rim  or  disk,  which  lines  the  calyx 
tube.  The  stamens  are  indefinite,  the  filaments  very  fine,  and 
the  anthers  small  and  oblong.  The  flowers  are  white  and 
green ;  the  fruit  is  ovoid,,  coriaceous,  one-celled,  and  one- 
seeded,  germinating  on  the  trees  as  in  Rhizophora.  The 
bark  of  this  tree,  mixed  with  ginger  or  long  pepper,  and  rose- 
water,  is  a  reputed  medicine  among  the  native  practitioners  in 
India  for  the  cure  of  diabetes. 

Brugueira  is  a  genus  having  six  or  eight  species,  natives  of 
Eastern  Africa,  Australia,  and  the  Polynesian  Islands.  They 
are  trees  frequenting  the  shores  of  rivers  and  muddy  swamps, 
and  are  known  from  the  preceding  genera  by  the  numerous 
lobes  or  limbs  of  the  calyx,  varying  from  eight  to  about  four- 
teen, which  adlicro  to  the  ovary  below,  thus  making  the  calyx 
superior,  or  seated  above  the  fruit,  and  standing  up  in  a  whorl 
round  the  radicle.  From  this  arrangement  of  the  sepals,  the 
radicle  might  easily  be  mistaken  for  an  elongated  fruit.  The 
petals  agree  in  number  with  the  sepals ;  they  are  coriaceous, 
and  woolly  at  the  edges,  and  cleft  or  divided  in  two  parts. 
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The  number  of  stamens  are  from  sixteen  to  twenty-eight,  and 
are  placed  as  in  Kandelia,  in  pairs^  opposite  the  petals^  and  each 
petal  is  folded  so  as  to  form  a  hiding-place  for  the  filament. 
The  ovary  has  from  two  to  four  cells,  each  cell  containing  two 
ovules.  The  fruit  being  inferior,  and  the  calyx  persistent,  it 
remains  at  the  apex  of  the  fruit ;  and  when  germination  takes 
place,  it  is  simply  pushed  away  from  the  centre  to  make  room 
for  the  young  radicle.  In  this  genus  the  roots  are  thrown  up 
from  below  all  round  the  root,  as  shown  in  plate. 

The  internal  structure  of  the  main  root  of  the  mangrove 
{Rhizophora  Mangle,  L.),  as  shown  in  a  cross  section,  differs  from 
that  of  the  radicle.  A  good  idea  of  the  former  may  be  had 
from  Fig.  4,  the  outer  and  the  central  parts  of  which  are 
masses  of  reddish  brown  fibrous  tissue,  while  the  ring  is  a  very 
white,  hard,  woody  substance,  with  clear  and  distinct  rays 
crossing  it  in  a  direct  line.  A  section  of  the  radicle  shows  in 
the  centre  a  mass  of  loose  fibre  surrounded  by  woody  tissue, 
made  up  of  silky  fibrous  bundles,  the  whole  of  a  similar 
colour  to  the  true  root.  The  outer  covering  is  composed  of 
fine  bundles  of  close,  hard,  woody  fibre,  arranged  more  or  less 
regularly  parallel. 

The  root  of  Brugucira  shows  in  a  cross  section  (Fig.  5)  a 
similar  arrangement  to  that  of  Rhizophora,  except  that  the 
portion  between  the  outer  epidermis,  or  cuticle,  and  the  ring  of 
wood,  is  composed  of  thin  paper-like  divisions,  regularly 
arranged,  instead  of  an  indiscriminate  mass  of  fibrous  tissue. 
These  divisions,  as  will  be  seen  by  the  figure,  are  very  evenly 
placed,  radiating  from  the  centre.  The  appearance  of  one  of 
these  papery  walls  under  the  microscope  is  very  singular  and 
beautOul,  presenting  a  mass  of  fine,  glittering,  scale-like 
markings. 

DESCRIPTION   OF  THE   MATE. 

Fig.  1.— Mangrove  tree,  Rhizophora  Mangle,  L.  To  the 
right  is  seen  a  tree  of  Brugueira  sp.,  showing  its  singular 
manner  of  throwing  up  its  roots. 

Fio.  2. — Germinating  fruit  and  portion  of  the  radicle  of 
•Rhizophora  Mangle,  L.,  showing  the  inferior  calyx. 

Fia.  3. — Germinating  fruit  and  radicle  of  Brugueira  sp,, 
showing  the  superior  calyx.  This  is  here  represented  as  being 
reflexed,  having  been  drawn  from  a  dried  specimen.  It  stands 
erect  when  fresh. 

Fig.  4. — Cross  section  of  root  of  mangrove,  Rhizophm^a 
Mangle. 

Fig.  5. — Cross  section  of  root  oi  Brugueira  sp» 
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THE  MAMMOTH  AND  ITS  EPOCH  * 

The  discoTery  of  the  bodies  of  enormous  animals  akin  to  the 
elephant  in  the  frozen  soil  of  Siberia  has  excited  the  astonish* 
ment  of  naturalists  and  of  the  vulgar.     The  primitive  nomads 
regarded  them  as  monstrous  burrowing  rato^  whose  life  was 
extinguished  as  soon  as  they  saw  the  light  of  day ;  and  the 
Chinese  supposed  that  their  subterranean  movements  gave 
rise  to  earthquakes.    It  has  been  generally  supposed  that 
Siberia  had^  in  the  mammoth  days,  a  much  warmer  climate; 
M.  de  Middendorff  disputes  the  conclusion,  and  states  that  the 
wood  found  in  N.  Siberia^  and  supposed  to  have  grown  there^ 
is  in  reality  drifb-wood.     It  is  also  remarked^  that  the  hypo- 
thesis of  former  heat  in  the  Siberian  climate  would  not  solve 
.the  enigma^  as  it  would  not  explain  the  good  preservation  in 
'^hich  the  bodies  of  the  great  animals  has  been  kept,  which 
^would  seem  only  possible  in  a  frozen  soil,  and  the  climate 
*  could  not  have  changed  so  suddenly  as  to  leave  no  time  for 
their  decomposition.     Besides,  the  mammoths  were  well  fur- 
nished with  hair,  and  were  not  intended,  Uke  the  modem 
jelephants,   to  inhabit  hot  countries.     Fir  needles  have  been 
found  between  the  teeth  of  rhinoceri,  buried  by  the  side  of  the 
mammoth,  indicating  that  the  latter  may  have  lived  in  forests 
of  conifers ;  but  what  was  its  food  in  the  steppes  which  are 
beyond  the  limits  of  arborescent  vegetation  ?     M.  de  Midden- 
dorff supports  the  opinion  that  the  bodies  of  the  mammoths 
were  drifted  from  more  southern  regions ;  but  if  this  were  the 
case,  how  is  it  that  their  bodies  came  to  be  so  perfectly  pre- 
served in  ice,  and  how  was  the  congelation  effected  ?     Is  it 
possible,  as  Adams  thinks,  that  they  found  their  sepulture  in 
the  midst  of  pure  compact  ice,  and  have  been  preserved  there 
ibr  millions  of  years  ? 

On  the  recommendation  of  M.  de  Middendorff,  the  St. 
Petersburg  Academy  offered  rewards  of  100  to  150  roubles  for 
lihe  discovery  of  a  complete  mammoth  skeleton,  and  of  300 
roubles  for  that  of  a  body  with  the  soft  parts  entire.  At 
Christmas,  1865,  M.  K.  C.  Yon  Baer  received  from  Barnaul 
a  notification  that  a  Samoyede-Jurack  had  found  an  entire 
nmmmoth  in  1864,  with  its  skin,  near  the  Bay  of  Tas,  which 
opens  into  the  Gulf  of  Obi. 

This  discovery,  which  was  mentioned  in  former  numbers  of 
the  Intbllectual  Odserveb,  induced  the  Academy  of  St.  Peters- 
burg to  send  M.  Frederic  Schmidt  to  the  spot.  Oq  the  24th 
March  (last)  he  arrived  at  Ycnissek,  and  from  thence  for- 
warded  a  piece   of  the   mammoth^s   skin,  which   had  been 

*  Abridged  from  an  article  in  the  Archives  da  ScUncew^  "No,  IQS. 
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brottglit  there  by  its  discorerer.  From  Yeaiasek  lie  was  to 
trayely  in  tlie  winter,  to  Ochotskoje  (70i  N.  L.),  and  to  await 
for  the  disappearance  of  the  snow  for  an  opportanity  of  seek- 
ing for  the  mammoth.  Fending  his  researches,  MM.  K.  C. 
Yon  Baer  and  J.  F.  Brandt  have  pubhshed  memoirs  on  the 
.mammoth,  from  which  the  following  information  is  taken  : — 

In  the  seventeenth  century,  Burgomaster  Wilson^  of 
Amsterdam,  took  great  pains  to  collect  information  from 
Siberia,  and  he  pointed  out  many  localities  in  which  mammoth 
tnaks  had  been  found,  and  added  that  certain  animals  had  been 
seen,  which  were  brown-coloured,  and  diffused  a  great 
stench. 

In  1692,  Ysbrandt  Ides,  sent  overland  as  ambassador  from 
PeloD  to  Peter  the  Great,  reported  that  a  man  who  collected 
mammoth  ivory  every  year  had  found  a  mammoth's  head 
sticking  out  of  the  ground,  and  had  cut  it  off,  and  sent  it  to 
Tnruchansk,  together  with  a  foot  which  he  had  also  seen. 

Messerschmidt  found  a  skeleton  which  he  thought  com- 
plete, on  the  banks  of  the  Tom. 

In  1739 --43,  Chariton  Laptew,  who  traversed  the  western 
ooast  of  Siberia,  reported  that  whole  mammoths,  with  thick 
fur,  were  dug  out  of  the  banks  of  the  Tundra. 

In  1771,  a  rhinoceros,  in  a  state  of  decomposition,  was 
found  on  the  banks  of  the  Wiljui,  and  Pallas  subsequently  sent 
its  head  and  foot  (which  had  been  brought  to  Irkutsk)  to  St. 
Petersburg. 

In  1787,  Lieut.  Sar}'tschew  heard  at  Alaseisk,  on  the  river 
Alaseja,  that  the  carcase  of  an  animal  as  big  as  an  elephant, 
covered  with  skin  and  with  patches  of  long  hair,  had  been 
found  about  100  versts  from  that  place,  and  about  the  same 
time  a  mammoth  with  skin  and  hair  was  found  at  the  mouth  of 
the  Lena.  Another  mammoth  with  fur  was  seen  on  the  shores 
of  the  Polar  Sea ;  but  the  most  celebrated  discovery  was  that 
of  Adams,  the  botanist,  in  1806.  This  mammoth  was  near  the 
mouth  of  the  Lena.  It  had  slipped  down  from  a  bank  of  sand, 
and  was  much  torn  by  dogs  and  wild  beasts. 

The  naturalist,  M.  Schrenk,  in  his  journey  through  the 
country  of  the  Samojedes,  collected  information  concemin<^ 
two  skeletons  found  in  the  great  peninsula  between  the  Carienue 
Sea  and  the  Gulf  of  Obi. 

The  Moscow  skeleton,  deficient  in  its  posterior  extremities, 
belonged  to  an  animal  discovered  at  Jenisseiin  1839. 

In  1843,  M.  de  Middendorff  found  the  remains  of  a  mam- 
moth in  Lat.  75°,  near  the  Taimyr,  fifty  versts  from  the  Polar 
Sea.  The  soft  parts  were  decomposed,  and  the  bones  had  lost 
their  hardness. 

Twenty  years  ago  another  mammoth  was  found  in  the 
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district  of  Yakuetk^  and  to  this  the  foot  brought  to  Irkutskj 
and  seen  by  Leop.  Schunk^  is  supposed  to  have  belonged.  Vc;  :4 

In  1860-62,  M.  Golubew  reported  the  discovery  of  a  great 
animal,  with  its  skin,  not  far  from  the  junction  of  the  Wiljui 
with  the  Lena,  and  early  in  1864<  the  mammoth  already  men- 
tioned was  seen. 

M.  K.  E.  Ton  Baer  remarks  that  the  complete  mammoth 
skeletons,  with  soft  parts  covering  them,  bear  a  small  propor- 
tion to  the  quantity  of  mammoth  remains  found  in  a  fragmentary 
state  in  northern  Siberia.  The  flesh  can  only  be  preserved  at  a 
certain  depth  in  a  permanently  frozen  soil.  The  isolated  bones 
and  the  complete  skeletons  represent  much  more  than  a  single 
generation  of  the  creature.  Mammoth  remains  are  scattered 
over  Europe,  though  complete  skeletons  are  rare,  and  Dr. 
Falconer  found  several  species  of  fossil  elephants  in  India.  In 
Europe  three  species  have  been  recognized,  Elephas  pHmi^ 
genius y  E.  antiquus^  and  E,  mei^idionalis.  Those  of  Italy 
appear  to  belong  to  the  last  species,  as  also  do  some  of  those 
found  in  the  south  of  France.  The  northern  regions  of  Siberia 
now  furnish  the  most  abundant  remains ;  but  as  the  southern 
parts  have  been  long  inhabited,  it  is  possible  that  their  infe- 
riority in  this  respect  has  resulted  from  the  quantities  of  tusks 
that  have  been  removed  by  fossil  ivory  collectors,  whose  occu- 
pation is  known  to  have  been  ancient.  Certain  isles  of  the 
Polar  Sea  now  supply  the  greatest  abundance,  especially  the 
Ljachow  Isles,  north  of  Swiitoi-Noss,  between  the  mouths  of 
the  Lena  and  the  Indigirka,  about  74^  lat.  The  soil  of  the 
first  of  these  islands  is  composed  of  fossil  bones,  which  are 
loosened  by  storms  and  by  the  action  of  the  sun.  A  group  of 
large  islands,  not  yet  visited  by  a  naturalist,  and  known  as 
New  Siberia,  appear  to  contain  an  immense  quantity  of  bones, 
accompanied  by  bitumenized  tree  trunks.  Fossil  ivory,  weighing 
20,000  lbs.,  was  collected  in  the  locality  in  1821,  notwith- 
standing a  previous  collection  of  10,000  lbs,  in  1809, 

Extensive  remains  are  also  found  at  the  mouth  of  the  Gha- 
tanga,  and  the  north-east  angle  of  Siberia  furnishes  a  large  an- 
nual supply  of  tusks,  contrary  to  what  might  be  expected  if  the 
mammoths  had  drifted  from  the  south.  The  two  Anjui,  affluents 
of  the  Kolyma,  are  also  very  rich  in  fossil  bones,  and  it  is  j)he 
opinion  of  travellers  and  ivory  hunters  that  the  quantity  of 
tusks  increases  as  the  districts  are  more  north.  M.  de  Midden- 
dorff  estimates  the  quantity  of  fossil  ivory  annually  obtained 
from  N.  Siberia  at  40,000  lbs.,  and  this  is  a  low  average,  as  he 
states  60,000  lbs.  to  have  been  the  smallest  quantity  obtained 
between  1825  and  183 1 ;  and  he  mentions  two  years  in  which  the 
quantity  rose  to  80,000  lbs.  As  in  the  extreme  north  the 
tusks  are  in  general  small,  and  do  not  exceed  120  lbs.  in  New 
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Siberia^  we  may  assnme  that  the  qnantity  mentioned  resulted 
from  the  spoils  of  at  least  150  animals^  or^  making  allowance 
for  yonng  ones  and  damaged  specimens,  200  would  be  a  pro- 
bable supposition. 

With  respect  to  the  date  at  which  these  creatures  lived,  M. 
de  Middendorff  observes  that  the  Taimyr  specimen  was  buried 
under  a  stratified  mass  of  sand  and  clay  thirty-five  feet  thick. 
He  could  not  discover  any  trace  of  marine  moUusks,  but  half 
way  up  the  slope  he  found  a  layer  of  pulverized  lignite,  one 
inch  thick,  mixed  with  gravel,  which  indicated  a  prolonged 
action  of  a  gentle  water  current,  and  was  inconsistent  with  the 
supposition  that  the  sandbank  had  been  formed  by  a  sudden 
catastrophe.  The  presence  in  the  sand,  below  the  mammoth 
remains,  of  large  pebbles  of  different  mineral  characters,  seemed 
to  indicate  that  they  had  been  brought  from  various  localities 
by  blocks  of  ice,  which  had  deposited  them  in  situations  which 
larger  blocks  could  not  reach. 

M.  Yon  Baer  states,  that  in  the  Tundra  and  on  the 
banks  of  the  Taimyr,  he  noticed  that  the  mammoth  remains 
were  always  in  layers,  above  the  beds  composed  of  sand 
with  pebbles,  and  he  considered  the  mammoth  layers  as  result- 
ing from  the  erosive  action  of  the  sea  on  coasts  recently 
emerged,  and  in  process  of  elevation ;  and  he  found  near  the 
mammoths  in  some  beds  marine  shells  of  species  still  living  in 
the  Polar  Sea. 

From  these  facts  he  concluded  that  the  mammoth  lived  at 
an  epoch  when  the  climate  was  pretty  much  as  it  is  now. 
Bejectiug  all  ideas  of  sudden  cataclysmal  changes,  he  observed 
that,  if  at  the  eocene  epoch  the  climate  was  tropical,  and  if 
during  the  formation  of  the  upper  miocene  beds  the  majority 
of  the  tropical  animals  and  vegetables  still  existed,  and  if  adb 
that  time  the  mean  temperature  of  the  polar  circle  was  many 
degrees  higher  than  at  present,  the  mammoths  cannot  be 
assigned  to  an  earlier  epoch  than  that  of  the  transition  between 
the  pliocene  and  post-pliocene  epochs. 

M.  Yon  Baer  does  not  doubt  that  the  mammoths  were 
contemporaneous  with  man,  and  in  addition  to  other  evidence^ 
some  Chinese  traditions  point  in  this  direction. 

The  most  important  question  concerning  mammoths  is, 
whether  or  not  they  lived  on  the  coasts  of  the  Polar  Sea, 
which  are  now  destitute  of  forests,  or  whether  their  remains 
were  carried  from  the  north  by  rivers  descending  from  the 
wooded  country  of  Southern  Siberia.  M.  de  Middendorff 
adopts  the  latter  hypothesis,  and  remarks  that  while  it  is  not 
uncommon  in  Southern  Siberia  to  find  remains  of  animals 
which  seem  to  have  lived  on  the  spot,  and  to  have  been 
engnlphed  in  a  standing  position,  the  remains  found  in  the 


74  Archceologia, 

norih  are  deposited  on  their  sides.  On  the  other  hand,  it  is 
difficult  to  account  for  the  transposition  of  the  bodies  of  the 
mammoths,  without  injury,  to  great  distances. 

M.  Brandt,  adopting  an  intermediate  view,  says,  '^The 
numerous  examples  of  mammoths  found  erect,  combined  with 
the  idea  that  those  which  have  preserved  their  skin  and 
hair  without  injury  could  not  have  been  carried  along. by 
water,  induced  me  to  communicate  to  M.  Humboldt  the 
opinion  that  the  carcases  in  good  preservation  had  been  buried 
in  an  alluvial  deposit  {vase)  in  the  locality  in  which  they  were 
found;  that  they  had  subsequently  been  covered  by  fresh 
layers  of  fluviatile  deposit,  and  frozen  in  the  autumn.  A 
rigorous  winter  succeeding  completed  the  process,  and  the 
frigid  alluvium  had  preserved  them  against  thaw  from  their 
time  to  ours.''  M.  Brandt  considers  that  the  climate  must 
have  been  warmer  to  have  allowed  the  growth  of  sufficient 
vegetable  food  in  Northern  Siberia,  but  not  temperate,  or  the 
mammoth  carcases  could  not  have  remained  frozen. 

It  is  hoped  that  the  researches  of  M.  Schmidt  will  solve 
some  of  these  doubts. 


ARCH^OLOGIA. 

Mr.  J.  T.  Blight,  one  of  the  most  distinguished  of  the  Cornish 
antiquaries  of  the  present  day,  has  recently  communicated  to  the 
Penzance  Natural  History  and  Antiquarian  Society  the  result  of 
<3xcavations  in  the  Treveneaoe  Gave,  in  the  parish  of  St.  Hilary, 
near  Penzance.  This  cave  consists  of  a  series  of  subterranean 
chambers,  which  were  first  discovered,  about  twenty  years  ago,  by 
the  removal  of  some  of  the  roofing  stones  in  the  coarse  of  agricul- 
tural labours.  In  the  earlier  part  of  last  October,  an  attempt  was 
made  to  resume  these  former  explorations,  and  they  were  continued 
daring  the  rest  of  the  month  with  considerable  succeps.  They  have, 
as  far  as  now  carried,  brought  to  light  a  passage  about  forty-five 
feet  long,  four  feet  wide  at  the  base,  and  three  at  the  top,  and  four 
feet  nine  inches  high.  The  whole  is  walled  vdth  dry  masonry,  the 
stones  being  carefally  placed  so  as  to  receive  the  large  slabs  thrown 
across  to  form  the  roof,  which  is  still  perfect  in  the  easternmost  part 
to  a  length  of  twelve  feet  six  inches.  Within  a  foot  of  the  extremity 
of  this  passage,  a  doorway,  one  foot  six  inches  high  by  two  feet  four 
inches  wide,  the  jambs  and  lintel  of  which  are  each  formed  of  one 
stone,  leads  into  a  cell  cut  in  the  clay,  with  an  arched  ix>of,  but 
without  any  coating  of  stones.  It  is  of  an  eJliptical  form,  fifbeen 
feet  long  by  six  feet  broad,  and  only  four  feet  high.  At  right  angles 
to  this  doorway,  and  at  the  end  of  the  passage,  is  another  door, 
about  the  same  height, but  only  one  foot  three  inches  in  breadth.  This 
leads  into  a  chamber  which,  when  first  opened,  was  found  to  be  com- 
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pletely  filled  with  clay  and  stones.  This  had  been  only  imperfeoUj 
cleared  oat  at  the  time  when  Mr.  Blight  nuule  his  report.  At  the 
beginning  of  the  recent  excavations,  a  partof  8on}.e  iron  instmmenty 
with  a  socket,  was  found  about  midway  in  the  length  of  the  g^at 
passage ;  and  several  other  pieces  of  iron — some,  it  appears,  with 
wood  adhering  to  them,  were  found  in  different  parts  of  the  cave. 
Several  pieces  of  worked  bone  were  found,  and  two  or  three  varieties 
of  pottery,  one  of  which  had  been  an  elegantly-shaped  vessel  of  a 
very  fine  ware,  glazed  or  enamelled  within  and  without,  and  with  a 
kind  of  zigzag  ornamentation.  This  is  pronounced  by  Mr.  Blight 
to  be  undoubtedly  Roman.  At  the  bottom  of  the  passage,  for  a 
length  of  twenty-six  feet,  the  space  now  uncovered  was  found  to 
contain  a  mass  of  burnt  stones  and  other  matter,  with  g^at  quan- 
tities of  charcoal,  small  pieces  of  bone,  and  fragments  of  pottery. 
This  black  laver  was  from  eight  inches  to  a  foot  in  depth ;  and  in 
the  midst,  adjoining  the  north  wall,  a  carved  bone,  fifteen  inches  in 
length,  and  one  and  a  half  inches  thick,  was  found,  laying  close 
behind  a  broader  piece,  six  and  a  quarter  inches  long,  which  rested 
on  pottery.  There  were  within  a  radius  of  a  few  inches  other  pieces 
of  pottery,  but  not  enough  to  form  a  complete  vessel,  with  charcoal, 
a  lump  of  corroded  iron,  four  inches  long,  and  a  portion  of  a  large 
fiint  pebble.  In  this  passage,  also,  was  found  a  wrought  stone, 
four  inches  square  by  three  thick,  resembling  in  form  a  modem 
building  brick  ;  and  other  stones,  which  seemed  to  have  been  used  for 
sharpening  tools,  or  for  grinding,  with  a  rude  stone  celt  or  hatchet. 
The  fioor  of  the  elliptical  chamber  was  also  strewn  with  charcoal — 
some  pieces  so  entire  as  to  show  the  original  size  of  the  wood. 

The  mixture  in  this  "  cave*'  of  objects  apparently  Roman  with 
others  of  a  ruder  character,  may  perhaps  indicate  only  that  it  was 
occupied  in  the  Roman  period  by  people  who  belonged  to  the  older 
native  population,  of  whatever  race,  and  who  were  perhaps  employed 
in  the  mining  operations  formerly  carried  on  in  this  district.  The 
presence  of  so  much  burnt  materials  may  perhaps  be  partly  ex- 
plained by  the  circumstance,  that  the  field  in  which  the  cave  is 
found,  which  occupies  high  ground  midway  in  the  isthmus  stretch- 
ing from  Hayle  to  Marazion,  and  commanding  nearly  the  whole  of 
the  valley,  with  Tregoning,  Gastle-an-Dinas,  and  other  hill- castles 
in  view,  is  called  the  Beacon.  Mr.  Blight  deserves  great  praise  for 
the  careful  and  intelligent  manner  in  which  he  has  carried  on  these 
•excavations. 

Much  attention  has  been  called  of  late  to  the  Sculptured  Rocks, 
which  are  found  especially  in  Kurthumberland  and  the  eastern 
border  of  Scotland.  We  have  before  us  a  very  valuable  little  book 
on  these  singular  remains,  by  Mr.  George  Tate,  of  Alnwick,  the 
Author  of  a  vexy  excellent  History  of  Alnwick^  the  first  volume  of 
which  has  been  recently  published.  The  book  to  which  we  allude 
is  entitled  The  Ancient  BritUh  Sculptured  Rocks  of  Norihumberland 
4md  the  Eastern  Borders^  with  Notices  of  the  Remains  associated  with 
these  Sculptures.  Mr.  Tate's  very  comprehensive  essay  contains 
carefully  executed  engravings  of  all  the  rock  sculptures  he  has  been 
abla  to  trace  through  the  district  just  mentioned.    These  sculp- 
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tores,  as  it  is  well  known,  consist  chiefly  of  gronps  of  concentric 
circles,  with  straight  lines  drawn  from  the  centre  to  the  exterior, 
and  sometimes  from  the  centre  of  one  gronp  to  that  of  another 
group.  Mr.  Tate,  whose  essay  we  recommend  to  the  attention  of  our 
readers,  thinks  that  these  sculptures  date  back  as  far  as  from  2500  to 
3000  years  ago,  that  they  are  the  work  of  the  primeval  Celts,  that 
they  were  made  with  stone  implements,  and  that  they  have  a  sym- 
bolical meaning.  Mr.  Greenwell  considers  them  to  be  undoubtedly 
religious.  Mr.  Tate  quotes  a  writer  in  Notes  and  Queries,  who  says, 
that  in  a  Welsh  book,  published  in  1710,  allusion  is  made  to  a 
custom  formerly  prevalent  among  shepherds  in  Wales,  of  cutting 
on  the  turf  a  labyrinthine  form  they  called  Caer-Droida — ^the  waUs 
of  Troy — a  practice  supposed  to  commemorate  the  Trojan  origin  of 
the  Welsh.  A  similar  custom,  Mr.  Tate  says,  was  continued  even 
in  a  recent  period,  by  the  herdsmen  on  the  ^sy  plains  of  Borgh 
and  Bockliff  Marshes,  in  Cumberland  ;  but  from  the  description  of 
these  figures,  he  conjectures  that  they  were  serpentine  and  spiral,  like 
the  sculptures  at  New  Grange  and  in  Brittany.  We  perfectly 
recollect  the  Troy  town,  as  it  was  a  common  amusement  to  draw 
it  on  slates  in  our  school-boy  days,  on  the  borders  of  Wales,  but 
among  the  pure  English  stock  on  this  side  the  border ;  and  they 
certainly  were  not  the  spirals  Mr.  Tate  supposes,  but  resembled 
rather  closely  some  of  these  sculptures  on  the  rocks.  Moreover, 
we,  as  boys,  had  a  very  widely-prevailing  practice  of  drawing 
gronps  of  concentric  circles,  for  a  game,  or  rather  a  trick,  which 
produced  just  such  groups  with  lines  from  the  centres,  sometimes 
joining  two  centres,  exactly  in  the  same  manner  as  these  concentric 
circles  represented  on  the  rocks.  Wo  have  seen  the  slate  of  a  boy, 
who  happened  not  to  have  at  hand  a  sponge  to  rub  out  one  group 
before  he  made  another,  covered  with  them,  and  presenting  an 
exact  counterpart  of  the  groups  of  sculptures  on  the  Northumbrian 
rocks.  We  confess  that  we  feel  some  difficulty  in  accepting  the 
extreme  antiquity  of  these  sculptures,  and  still  more  the  notion  of 
their  being  of  a  religious  or  symbolical  character.  We  may  add 
that  Professor  Simpson,  of  Edinburgh,  has  contributed  to  the  new 
volume  (vol.  5,  new  series)  of  the  Transactions  of  the  Historic  Society 
of  Lancashire  and  Cheshire,  a  short  paper  on  sculpture  of  a  similar 
character,  found  on  the  Calder  Stones,  near  Liverpool,  in  which  he 
takes  a  similar  view  of  their  antiquity,  but  is  unwilling  to  venture 
an  opinion  as  to  their  purpose. 

The  same  volume  of  the  Transactions  of  the  Historic  Society  con- 
tains a  rather  elaborate  paper  on  the  bone  caves  of  Craven,  and 
their  contents,  by  a  well-known  and  meritorious  antiquary,  Mr. 
Ecroyd  Smith.  These  caves,  chiefly  found  at  Settle  and  AmclifFe, 
contain  human  bones,  with  the  bones  of  numerous  animals,  two  or 
three  of  which  belong  to  species  now  extinct  in  our  island,  and  a 
considerable  number  of  objects  of  human  manufacture,  such  as 
coins,  fibulee,  etc.  By  far  tbe  greater  portion  of  these  are  undoubt- 
edly Boman,  and  belong  to  a  late  period  of  the  Roman  occupation 
of  oar  island,  while  the  other  objects  are  merely  of  ruder  materials 
and    mder  workmanship,   and  present  no  characteristics   which 
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would  fix  their  date  independently  of  the  other  objects  wifch  which 
they  are  found.  Under  these  circumstances,  we  think  we  are 
justified  in  considering  that  they  also  belonged  to  the  Boman 
period,  for  there  must  have  been  a  class  of  the  population  in  a 
ruder  state,  and  with  ruder  manufacture,  than  the  high  class  of 
Bomano-Britons.  We  hold  still  that  the  contents  of  these  caves 
show  that  the  period  at  which  they  were  occupied  by  man  was 
the  close  of  our  Boman  period,  when  this  country  must  have 
been  in  a  state  of  great  confusion,  and  life  must  have  become 
almost  savage.  Perhaps  the  coins  and  the  more  ornamental 
objects  of  art  may  be  the  remains  of  plunder.  Mr.  Ecroyd  Smith 
produces  some  examples  of  a  class  of  round  fibulaB,  made  of  bronze, 
found  in  these  caves,  which  he  calls  "  ancient  British  brooches," 
and  on  the  extreme  antiquity  of  which  he  insists.  We  have  always 
thought  that  the  style  of  art  of  these  fibulsa  is  in  character  debased 
Bioman  or  Greek — a  barbaric  style,  formed  on  Boman  or  Greek 
models — ^and  it  seems  to  us  to  belong  rather  to  the  very  beginning  of 
the  middle  ages  than  to  the  prehistoric  period.  But  we  would  call 
Mr.  Smith's  attention  to  the  fastening  pins  of  these  fibulsB,  which  are 
so  minutely  identical  in  character  with  the  pins  of  the  Boman 
fibolse,  that  we  think  they  are  clearly  either  Boman  or  imitation  of 
Boman.  We  cannot  leave  this  volume  of  the  Historic  Society's 
transactions  without  saying  that  it  contains  some  excellent  papers, 
and  that  it  is  altogether  highly  creditable  to  the  scientific  body  which, 
has  produced  it. 

The  opinion  of  recent  antiquaries,  that  Old  Malton,  in  York- 
shire, occupies  the  site  of  the  Boman  town  op  Derventio,  seems  to 
be  fully  confirmed  by  recent  discoveries  made  at  Norton,  a  parish 
separated  from  Old  Malton  by  the  river  Derwent.  These  excava- 
tions have  brought  to  light  numerous  objects  of  Boman  manufacture 
which  appear  to  show  that  a  principal  cemetery  of  the  Boman  town 
occupied  this  site.  T.  W. 
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The  Garden  Oracle  and  Floricultural  Year-Book,  1867. 
Edited  by  Shirley  Hibberd,  P.B,H.S.,  Author  of  "  Bustic  Adorn- 
ments for  Homes  of  Taste,"  "  Brambles  and  Bay  Leaves,"  "  Essays 
on  Things  Homely  and  Beautiful,"  "  The  Town  Garden,"  etc.,  etc., 
and  Editor  of  the  "  Gardener's  Magazine"  and  "  Floral  World." 
(Groombridge  and  Sons.) — This  is  a  remarkably  useful  book,  and 
from  its  very  small  price,  no  one  with  a  piece  of  garden  need  be 
without  it.  It  commeuces  with  a  series  of  tables  especially  useful 
for  gardening  operations,  such  as  seed-sowing,  planting,  draining, 
application  of  manure,  the  contents  of  vessels  used  in  horticulture, 
etc.,  etc.  Then  we  have  an  interleaved  almanac,  with  notes  on  the 
cultivation  of  divers  fruits,  and  the  names  of  sorts  best  adapted  to 
difierent  situations.  Then  comes  a  "  Calendar  of  Garden  Work," 
followed  by  interesting  and  valuable  notes  on  the  "  New  Plants  of 
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1866"  (many  of  which  seem  well  woriih  atteotion),  *'  New  Ferns,"  and 
'*  New  Flowers,'*  add  to  onr  information  on  these  subjects ;  and  the 
whole  winds  np  with  an  interesting  chapter  on  ''  Odds  and  Ends.*' 
Mr.  Shirley  Hibberd  is  unrivalled  in  labours  of  this  kind. 

An  Essay  on  Dew,  and  setebal  Appearances  connected  with 
IT.  By  William  Charles  Wells.  Edited,  with  Annotations,  by 
L.  P.  Casella,  F.R.A.S.,  and  an  Appendix  by  R.  Strachan,  F.M.S. 
(Lo!ngmans.) — Dr.  Wells's  Essay  on  Dew  has  acquired  a  fresh 
interest,  not  only  from  recent  discoveries,  but  also  from  the  reference 
made  to  it  in  a  popular  work  of  Professor  Tyndall,  and  as  the 
original  editions  have  been  long  out  of  print  and  copies  very  scarce, 
M.  Casella  deserves  the  thaoks  of  scientific  students  for  having 
reprinted  it  in  a  handsome  form,  and  with  valuable  additions.  Dr. 
Wells's  statement  of  his  experiments,  and  his  exposition  of  the 
views  to  which  they  led  are  remarkably  interesting,  and  few  scien* 
tific  works  will  better  repay  perusal. 

Animal  Magnetism  and  Maonetig  Lucid  Somnambulism.  With 
Observations  and  Illustrative  Instances  of  Analogous  Phenomena 
occurring  spontaneously,  and  an  Appendix  of  Corroborative  and 
Correlative  Observations  and  Facts.  By  Edwin  Lee,  M.D.,  Etc. 
(Longmans.) — This  work  is  an  epitome  of  stories  and  evidence  per- 
taining to  the  so-called  subject  of  "  animal  magnetism'*  and  som- 
nambulism. It  is  not  what  we  should  call  a  scientific  work,  as  it 
does  not  exhibit  the  application  of  any  powers  of  analysis,  or  of 
those  prudent  philosophic  doubts  with  which  phenomena  should  be 
scrutinized,  and  their  interpretation  attempted.  That  mesmerism 
and  its  associated  subjects  are  really  worth  profound  study  we  feel 
assured,  but  as  a  rule,  these  matters  are  neglected  by  good  experi- 
mentalists and  acute  thinkers ;  and  we  have  on  the  one  hand  a  vast 
quantity  of  marvellous  assertions  resulting  from  credulity,  and  on 
the  other  a  more  comprehensive  denial  ths^  an  extended  collocation 
of  facts  would  warrant.  As  matters  intimately  connected  with 
nervous  physiology,  we  should  gladly  see  the  facts  of  mesmerism  and 
spirit-rapping  separated  from  the  fancies,  delusions,  and  frauds 
which  constitute  no  small  portion  of  the  records  with  which  the 
public  have  become  familiar.  We  fear  Dr.  Lee  will  not  effectually 
assist  in  such  a  movement  as  he  seems  to  us  prone  to  premature 
belief. 

The  Elements  ;  an  Investigation  of  the  Forces  which  determine 
the  Position  and  Movements  of  the  Ocean  and  Atmosphere.  By 
WiLLUM  Lbiohton  Jordan.  Vol.1,  and  II.  (Longmans.) — The  author 
believes  in  what  he  calls  ''astral  gravitation,"  which  he  conceives 
to  counteract  the  attraction  of  the  sun  and  moon  upon  the  waters 
of  the  globe  and  upon  its  atmosphere.  To  this  "  astral  attraction" 
he  ascribes  the  tides  in  parts  of  the  earth  opposite  to  the  sun  and 
moon.  We  do  not  understand  the  writer's  line  of  argpiment.  He 
talks  of  the  action  of  g^vitation  as  tending  to  convert  the  universe 
into  a  motionless  mass,  but  a  '*  force  of  evanescence"  is  brought 
into  play,  and  saves  it  from  such  a  result,  and  we  are  further  told 
that  ''  evanescence  implies  a  motion  of  evanishing  particles,"  and 
that  contraction  is  a  necessary  consequence  of  it. 
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NOTES  AND  MEMORANDA. 

IVxn>  ov  TBI  HsBON. — T.  Y.  Greet,  Esq.,  of  Morris  Hall  (near  Sdinburgb), 
irrites :  "  On  the  7th  instant  my  keeper  shot  a  yomig  heron.  To-day,  on  being 
prepared  for  table,  it  was  found  to  contain  two  redwini^  thrushes  and  a  water- 
wagtail  ;  one  of  the  former  was  in  a  most  perfect  condition,  hardly  a  feather 
remored.  Is  such  a  thing  nsaal  in  the  heron s  habit  of  feeding?"  [In  Morris's 
Briiith  Birds  the  heron  is  described  as  omnirorous,  and,  amongst  other  things, 
ia  said  to  eat  the  young  of  other  birds.    Ed.] 

&AJJaTSQ  THK  LlOET  OP  SPOTS  OV  THE  MOOF,  AVD  ChSOKIFO  AbBITIOVS. — 

The  Ber.  N.  J.  Heinekon  writes :  "  It  has  occurred  to  me,  in  connection  with  the 
supposed  altered  brilliancy  of  the  spot '  Linn^ '  in%be  moon,  that  it  might  from 
time  to  time  bo  tested  by  comparison  with  some  otker  fixed  place  in  tbe  moon. 
This  might  possibly  bo  done  by  a  shade  of  thin  metal  orer  a  portion  of  the  dia- 
phragm of  the  eye-piece,  which  shade  should  be  pierced  with  a  very  fine  hole,  the 
light  admitted  throngh  which  could  be  at  any  period  reduced  to  the  same  intensity 
as  tbat  exhibited  by  the  spot  under  examination,  by  shades,  or  a  wedge  of  groand 
glass,  or  other  means.  Tbe  comparison  could  thus  be  always  made  with  ovji  TX8T 
spot.  The  plan  in  fact  is  not  unlike  the  lamp  micrometer  of  the  elder  Hersohel. 
In  a  former  letter  I  mentioned  to  you  the  application  of  Perkins's  pedometer  to 
the  counting  of  meteors,  and  I  hare  lately  found  it  rery  useful  as  a  check  upon 
the  tedious  and  often  uncertain  process  of  addition.  For  instance,  in  ascertaining 
the  result  of  metorological  obserrations,  the  string  is  pulled  for  each  unit  in  a 
column,  the  tens  carried  to  the  next,  the  same  written  down  and  divided  by  the 
days  as  usual  to  obtain  the  means.  This  I  hare  found  a  complete  check  upon 
previous  ordinary  addition.  If  the  above  suggestions  appear  of  any  value,  pray 
make  use  of  them  as  you  think  fit.  The  plan  proposed  for  observations  on  the 
moon  I  have  lately  tried  mytelf -with,  a  prospect  of  success." 

.  Ma.  Buthebporb's  Oblkstial  Photogbapht. — Dr.  Gould,  writing  in 
AxtronomiacKe  Nachrichteri^  states  that  Mr.  Butherford,  with  a  photographic 
object-glass  of  11|  inches  aperture,  has  carried  his  process  to  such  perfection  that 
ho  readily  obtains  impressions  of  stars  8|  mag.,  proTided  they  are  not  red.  It  is 
easy  to  obtain  tbe  image  of  a  region  one  degree  square. 

Ak  Akqlb  Mbabubbb,  by  Thomas  D.  Smeaton.  In  vol.  viii.,  p.  197,  our 
readers  will  find  "A  New  Angle  Measurer"  described  by  TX,  J.  Heineken.  This 
paper  attracted  the  attention  of  Mr.  Thomas  D.  Smeaton,  of  Bobe,  South  Australia, 
who  proposes  a  modification,  which  he  thinks  an  amateur  might  easily  construct. 
He  dispenses  with  the  tube  shown  in  Mr.  Heineken's  drawing,  and  makes  tbe  wheel 
of  hard  wood  three  inches  in  diameter  and  one  inch  thick.  This  is  weighted  by 
driying  a  bnllet  in  a  hole  at  tbo  place  where  Mr.  Heineken  puts  a  weight,  and  an 
exact  counterpoise  is  obtained  by  forcing  shot  into  small  holes  at  the  back  of  the 
instrument.  The  wooden  wheel  has  flanges  quarter  of  an  inch  high,  and  in  its  con- 
cavity he  fastens  a  slip  ot  paper  graduated-  from  0  to  90  upwards,  and  from  0  to  90 
downwards,  leaving  a  space  between  the  zeros  equal  to  the  thickness  of  the  sus- 
pending wire.  "•  To  use  the  instrument,  hold  it  between  the  object  and  the  eye, 
so  as  to  make  the  wire  cover  the  object ;  the  wire  will  then  cut  tbe  graduated 
flange  at  the  angle  of  altitude,  using  the  upper  and  lower  edges  of  the  wire  for  the 
corresponding  gradients.  Similarly  the  shadow  of  the  wire  will  give  the  sun's 
altitude."  I^t  us  take  this  opportunity  of  thanking  Mr.  Smeaton  for  sending  us 
some  beautiful  Australian  compound  polyps  and  poiyzoa. 

SnnnLTAirsona  Concbalubkt  op  Jxtpitbb's  Satellitxs. — ^The  Monihlif 
Noticee  contain  an  announcement  by  Mr.  Aiiy  of  the  approaching  and  rare 
phenomena  of  the  simultaneous  concealment  of  Jupiter's  four  satellites.  He  says, 
^  On  Aug.  21,  Jupiter  will  be  without  satellites  for  one  hour  and  three  quarters." 
At  8h.  14m.  the  third  satellite  will  enter  on  Jupiter's  face ;  at  9h.  9m.  the  second 
will  be  eclipsed ;  9h.  28m.  the  fourth  will  enter  on  Jupitei^s  face  ;  lOh.  4m.  the 
first  will  enter  on  Jupiter's  ftce.  Times  of  reappearance  respectively  llh.  49m., 
12h.  13m.,  12h.  28m.,  13h.  54m. 

AcoiTBTio  FiouBBS. — Comnos  describes  the  following  method  adopted  by 
M.  Kundt.  In  a  tube  about  a  yard  long  and  a  third  of  an  inch  in  diameter,  pour 
a  little  lycopodium  powder,  and  shake  the  tube  so  as  to  distribute  it  equally  all 
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orer  its  interior.  Then  make  the  tube  Tibrtte  longitnliinolly,  which  may  be  done 
by  rubbing  one  end  with  a  moist  cloth,  and  the  powder  will  unite  at  certain  points, 
exhibiting  the  spiral  nodes  of  Savart.  ^If,  aft<er  the  lyoopodium  is  applied,  the 
tube  is  closed  at  both  ends,  and  fixed  by  one  or  two  bands  (nauds),  the  powder 
does  not  assemble  at  the  spiral  nodes,  but  assumes  a  peculiar  arrangement  at  the 
bottom  of  the  tube.  Periodical  accumulations  are  remarked,  composed  of  a  series 
of  transverse  layers,  separated  by  Tacant  spaces.  By  filling  the  tube  with  different 
gases,  the  length  of  the  wayes  exhibited  by  the  lyoopodium  will  bo  found  to  yaiy 
in  proportion  to  the  yelocities  with  which  they  conduct  sound. 

PXTSOLEUK  IN  SioiLT.— BcTen  springs  are  said  to  hare  been  discoyered  in 
fiicily,  which  it  is  intended  to  work. 

F&ICTIOK  OF  Celestial  Bodies  asd  Ethsb. — M.  de  Fonvielle  has  a  curious 
paper  in  Costnot  on  this  subject.  The  atmospheres  of  rotaUng  bodies  like  the 
•un  or  planets  must  exert  a  friction  on  the  ether  of  those  surrounding  them.  The 
friction  of  the  sun's  atmosphere  against  this  ether  he  estimates  at  thirty  times 
that  of  our  earth,  and  says,  "  other  things  being  equal,  the  bigger  a  celestial  body, 
the  more  the  temperature  of  its  surface  will  be  raised  by  friction  against  the  matter 
in  space,  and  the  greater  the  probability  that  this  matter  will  be  the  seat  of 
energetic  reactions  and  combinations  with  the  rotating  bodies'  atmosphere." 

A  Sfontakeous  Gbnsbation  Expebiiceitt. — M.  I>onn6  states,  Ck>mptei  Sen- 
dua  (Jan.,  1867),  that  he  makes  a  small  hole  in  an  egg  with  an  awl,  preriously 
made  red  hot.  He  pours  out  about  a  third  of  the  eg^s  contents,  fills  it  up  with 
boiling  distilled  water,  closes  the  aperture  with  wax,  and  keeps  the  egg  in  his 
room  at  a  temperature  of  17^  to  24^  C.  In  fire  days  he  finds  the  egg-matter 
swarming  with  yibrions. 

Etes  07  Gatbbpillaxs. — H.  Hermann  Landois  states  that  all  kinds  of  cater- 
pillars possess  six  eyes  on  each  side  of  their  heads,  immediately  below  the 
articulation  of  the  mandibles.  The  cornea  he  finds  to  be  divided  in  three  seg- 
ments, each  exhibiting  its  proper  curvature.  Below  the  chidnous  stratum  of  each 
cornea  he  observes  a  sphereoidal  chrystalline  lens,  formed  of  striated  and  un- 
deated  fibres  concentrically  arranged,  and  below  these  lenses  he  notices  a 
diaphragm  or  iris  composed  of  about  thirty-five  contractile  fibres,  and  below  the 
iris  what  is  known  as  a  "  crjstulline  body,*'  which  seems  to  consist  of  terminal 
optical  fibres.  He  regards  these  caterpillar  eyes  as  intermediate  between  simple, 
and  compound  facetted,  eyes,  and  proposes  to  call  them  "  compound  ocelli.  *^ 
Zeitachriftfur  Zoologie, — Archives  des  Scienees. 

Moleculas  Fobcb  IK  LiQiHDS. — M.  G.  Yan  des  Mensbmgghe  referring 
to  some  experiments  of  M.  F.  Plateau  states  that  if  a  vessel,  about  ten  centimetres 
wide,  is  three  parts  filled  with  water,  held  in  front  of  an  open  window  at  l^ast 
six  metres  from  the  ground,  and  suddenly  acted  upon  by  a  lateral  shock,  the  fluid 
in  falling  will  form  bubbles,  the  biggest  of  which  are  generally  Are  or  six  centi- 
metres in  diameter.  He  tried  various  liquids  :  the  bubbles  of  alcohol  soon  break, 
fatty  oils  do  not,  from  their  vbcosity,  give  a  thin  sheet,  and  their  bubbles  are 
small.  In  other  experiments  he  places  a  globule  of  mercury  about  half  a  milli- 
metre in  diameter  on  the  blade  of  a  knife,  and  gradually,  by  immersing  the  knife, 
brings  the  mercury  in  contact  with  the  surface  of  the  water,  on  which  it  will  float 
and  exhibit  the  phepomena  of  capillarity.  The  depression  of  the  concave 
meniscus  is  found  to  be  very  large  in  proportion  to  the  size  of  the  globule.  The 
attraction  of  floating  bodies  for  each  other  may  be  shown  by  floating  sef  eral  of 
these  mercury  globules. — Poffff-  4«».  Archives  des  Sciences, 

The  Planet  Mabs. — ^The  remarks  in  the  fourth  paragraph  of  my  paper  on 
Mars  apply  to  Figs.  I  and  2,  as  originally  drawn.  The  artist  having  reduced  the 
scale  by  one-half,  one-sixteenth  of  an  inch  corresponds  to  4,000,000  miles.  Tho 
reduction  has  been  faithfully  ejected,  save  that,  in  Fig.  2,  the  short  lines  sur- 
mounted by  arrow-heads  have  been  left  unreduced.  I  need  scarcely  say  that  I 
should  have  thrown  tho  two  figures  into  one,  had  I  adopted  the  reduced  scale. 
In  the  smaller  globe  of  Fig.  8,  the  lower  cusp  of  the  shaded  part  should  fall  as 
much  to  the  right  of  the  line  m  m^  as  the  upper  cusp  falls  to  the  left.  It  will  be 
seen  that  the  curve  of  the  inner  boundary  would  bring  the  cuep  to  the  place  men- 
tioned, but  that  this  curve  has  been  slightly  deviated  from,  close  to  the  lower 
cusp.  U.  A.  Pboctob. 


^v<^ 


^  ■ 


>1 

■«  V  «    ■ 


■^<^-h 


,i     ^-^ 


'I  •'; 


I 


^^ 


THE  INTEMl'OTUM. 


« * 


.\r  A  j:-  •    .  .     ^  -. 


ON  THR    'i'LA^>  :/'-P,v  •   . 


.  V     ]■'    fv 


i      »> 


i» 


•l' 


*       » 


.•  i'/»li«  r.    Ilk-.  iliL  '•  o'rnii-"       f 


{    I), 
r  . 


\-\      T».'{.r-.     » 


<    < 


). 


Mill-;.'      p'l  'Xl     (,T     v,or,.'*  1  ■ 

'.    '.    ct"  I  111'  l:.  f^t.v^O'l    p<»r       ' 


\ 


•  1  I 


V   'i  ■!•  V  in   ^-ii  \    ^  J  :   uu*  '.  •'>>         .  ••      'iSi-l.  n  •  .••.■  or  I.       "{oricvt, 
•^•'     ^  '7:  ir  '^  7  •,  iliar  p"'iiti"ii,  .  I.^tf  noi  In    j-  *•  ^a  iv'.l  .-.•.'!)  r..    !  »» 

'  -^ :   flic .    tl'f  ->»'.t.r  '_*  .    /it. ,-..■«  .  5\v»'i'  <iir^;v*'f'  n.  't  Cv 

'    *'ii'  .-'   •  "      a'lA  •   '   ;.    in    '!■»♦;    v^      •/  •    ?*».  1,  ti  ■ 
'  <1 .. .  •  ilri' L'l"  (  ;         -  ^1   tit         \     \llj  . 


TIE  INTELLECTUAL  OBSERVER. 


MARCH,      1867. 


ON  THE  "  GLASS.ROPE ''  HYALONEMA. 

BT  FBOFESSOB  WYYILLS  THOMSON. 
{With  a  CoUmred  TUOe) 

A  BUNDLE  of  from  2-  to  300  threads  of  transparent  silica^  glisten- 
ing with  a  satiny  lustre,  like  the  most  brilliant  spun  glass ; 
each  thread  about  18  inches  long ;  in  the  middle  the  thickness 
of  a  knitting  needle^  and  gradually  taperiug  towards  either 
end  to  a  fine  point ;  the  whole  bundle  coiled  like  a  strand  of 
rope  into  a  lengthened  spiral,  the  threads  of  the  middle  and 
lower  portions  remaining  compactly  coiled  by  a  permanent 
twist  of  the  individual  threads ;  the  upper  portions  of  the  coil 
frayed  out^  so  that  the  glassy  threads  stand  separate  from 
one  another,  like  the  bristles  of  a  glittering  brush ;  the  lower 
extremity  of  the  coil  imbedded  perpendicularly  in  the  middle  of 
a  hemispherical  or  conical  undoubted  sponge^  and  usually 
part  of  the  exposed  portion  of  the  silicious  coil  and  part  of 
the  sponge  covered  with  a  brown  leathery  coating,  whose  surface 
is  studded  with  the  polyps  of  an  equally  imdoubted  zoantharian 
zoophyte.  Such  is  tiie  general  effect  of  a  complete  specimen  of 
Hyalonema  Sieboldi  (Gray),  a  marvellous  organism  first  brought 
to  Europe  from  Japan,  by  the  celebrated  naturalist  and  tra- 
veller Von  Siebold ;  and  now  to  be  found,  more  or  less  perfect, 
in  most  of  the  European  Museums. 

When  the  first  specimen  of  Ryalonema  was  brought  home,  it 
stood  in  this  peculiar  position,  that  nothing  had  been  seen  in  the 
least  like  it  before,  and  the  history  of  opinion  as  to  its  relations 
is  curious.  The  being  consisted  of  three  very  distinct  parts  :— 
first,  and  infinitely  most  remarkable,  the  twist  of  silicious  need- 
les ;  then  the  sponge,  whose  lower  surface  had  evidently  been 
attached  to  some  foreign  body,  and  which  served  as  a  sort  of 
pedestal,  from  the  top  of  which  the  flinty  brush  projected, 
.  spreading  out  above  it  in  the  water ;  and,  thirdly,  the  ap- 
parently .  constant  zoophyte.  This  complicated  association 
suggested  a  multitude  of  possibilities.  Was  Hyalonema  a  natural 
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organism  at  all  ?  Was  it  complete  ?  Were  the  ttree  parts 
essentially  connected  together  ?  and,  if  not,  were  all  the  three 
parts  independent  ?  or,  were  two  of  these  parts  the  same 
thing  f  and,  if  so,  which  two  ? 

As  my  present  object  is  merely  to  give  a  general  sketch 
of  the  various  attempts  which  have  been  made  to  solve  this 
riddle,  and  to  indicate  the  doubts  and  difficulties  which  still 
hinder  its  solution,  while  endeavouring,  of  course,  to  establish 
a  harmony  of  opinion  with  my  reader,  I  will  trouble  him  as 
little  as  possible  with  technical  details ;  nor  do  I  feel  called 
upon  to  work  out  the  bibliography  of  the  subject  further  than 
is  necessary  for  my  special  purpose. 

Hyalonema  was  first  described  and  named  in  1835,  by 
Dr.  J.  E.  Gray,  who  has  since  in  one  or  two  notices  in  the 
Annah  of  Natural  History,  and  elsewhere,  vigorously  defended 
the  essential  points  of  his  original  position.  Dr.  Gray  associated 
the  silicioQS  whisp  with  the  zoophyte,  and  regarded  the  sponge 
as  a  separate  organism.  He  looked  upon  the  silidous  coil  aiS 
the  representative  of  the  homy  axis  of  the  sea-fans  {Oorgonim), 
with  which  it  certainly  presented  many  analogies  in  minute 
structure,  and  the  leather-like  coat  he  regarded  as  its  fleshy 
rind.  He  supposed,  that  between  this  zoophyte  thus  con- 
stituted, and  the  sponge  at  its  base,  there  subsisted  a  relation 
of  guest  and  host,  the  zoophyte  beinsf  constantly  parasitic  in 
the  sponge ;  and  in  accordance  with  this  view  he  distinguished 
for  the  reception  of  the  zoophyte,  a  new  group  of  Alcy onarians, 
under  the  name  of  SpongicolcB,  as  distinguished  from  the 
Salmlicol4B  {PennainUie)  and  the  Btipicolas  (Qorgomm), 

Dr.  Gray's  view  seemed  in  many  respects  a  natural  one,  and 
it  was  adopted,  in  the  main,  by  Dr.  Brandt  of  St.  Petersburg; 
who  in  1859,  published  a  long  memoir  describing  a  number  of 
specimens  brought  from  Japan  to  Russia.  Dr.  Brandt  illus- 
trates fully  the  structure  of  this  zoophyte,  and  refers  it  to  a 
special  group  of  sclerobasic  zoanthanans  with  a  silicious 
axis. 

In  October  last  Dr.  Gray  published  in  the  Annals  aJhd 
Magatifie  of  Natural  History  an  additional  note  on  the  ''  glass- 
rope^'  Hyalonema.  While  acknowledging  his  error  in  having 
referred  the  polyp  incrusting  Hyalonema  to  the  barked  Alcyo- 
narians,  an  error  of  little  moment  if  we  admit  the  close  relation 
of  Aniipathes  to  the  typical  zoanthana,  the  author  adheres 
resolutely  to  his  original  view,  and  imagines  that  it  has  received 
full  confirmation  from  the  observations,  hereafter  to  be  noticed, 
of  Senhor  de  Socage;  and  in  a  short  communication  to  the 
Anntds  for  December,  Dr.  Ghray  aUndes  to  a  statement  (whioh 
I  caa  confirm)  that  the  sclerobase  of  some  Gcrgcnia  contains 
silica*    I  will  not  at  preseo  dwell  fiirther  upon  these  papers. 
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as  most  of  tiie  points  npon  whicli  Dr.  Gray  relies  for  the  defoo/ee 
of  his  opinion  are  more  or  less  fnlly  discassed  in  these  pagea^ 

One  consideration  militated  strongly  against  the  hypotlieBis 
of  Gray  and  Brandt.  No  known  ooelenterate  zoophyte  had  a 
pnrely  silicions  axis  :  and  such  an  axis,  made  np  of  loose  sepcuralle 
spicnleB.  seemed  stntn^ely  inconsistent  wil  the  harmoVVf 
the  class.  Silicions  spicales  of  all  forms  and  sizes^  were  con- 
ceirable  in  sponges;  and  in  18 o7^  Milne  Edwards^  on  the 
authority  of  Valenciennes,  who  was  thoroughly  versed  in  the 
structure  of  the  Oargonioe,  combined  the  sponge  and  the  sili- 
cions rope  into  a  single  organism,  and  degraded  the  zoophyte 
to  the  rank  of  an  incrusting  parasite. 

Anything  very  strange  coming  from  Japan,  is  to  be  re- 
garded with  considerable  distrust.  The  Japanese  are  wonder^ 
fully  ingenious,  and  one  favourite  aim  of  their  misdirected 
industry^  is  the  fabrication  of  all  kinds  of  impossible  monsters, 
by  the  curious  combination  of  parts  of  different  animals. 
It  was  therefore  quite  conceivable  that  the  whole  thing 
was  an  imposition;  that  some  beautiful  spicules  separated 
from  some  unknown  organism,  had  been  twisted  into  a  whisp 
by  the  Japanese,  and  then  manipulated  so  as  to  have  their 
fibres  naturally  bound  together  by  the  sponges  and  zoophyfies, 
which  are,  doubtless,  rapidly  developed  in  the  MougoUan  rock- 
pools.  Ehrenberg,  when  he  examined  Hyalonema,  took  this 
view.  He  at  once  recognized  the  silicions  threads  as  the  spicules 
of  a  sponge,  quite  independent  of  the  zoophyte  with  which 
they  were  encrusted  ;  but  he  suggested  that  they  might  have 
been  artificially  combined  into  the  spiral  coil,  and  placed  under 
artificial  circumstances  favourable  to  the  growth  of  a  sponge 
of  a  different  species  round  their  base. 

The  condition  in  which  many  specimens  reach  Europe  is 
certainly  calculated  to  throw  some  doubt  on  their  genuineness. 
It  seems  that  the  bundles  of  spicales,  made  up  in  various  ways, 
are  largely  sold  aa  ornaments,  in  China  and  Japan-.  Hie 
coils  of  spicules  are  often  stuck  upright,  with  their  lower 
ends  in  circular  holes  in  stones.  Mr.  Huxley  exhibited  lately 
to  the  Linnasan  Society  a  beautiful  specimen  of  this  kind,  now 
in  the  British  Museum — a  stone  has  been  bored,  probably  by  a 
colony  of  boring  Mollusks,  and  a  whole  family  of  Hyalonemaa, 
old  and  young,  are  apparently  growing  out  of  the  burrows ;  the 
larger  individuals  more  than  a  foot  in  length,  and  the  yonng 
ones  down  to  an  inch  or  so,  like  tiny  camels  hair  penc3s. 
All  these  are  incrusted  by  the  usual  zoophyte,  which  cdso  ex- 
tends here  and  there  over  the  stone  (glued  on  probably}-; 
but  there  is  no  trace  of  the  sponge.  Such  an  association,  as  we 
shall  see  hereafter,  is  undoubtedly  artificial. 

Professor  Max  Schultze^  examined  with  great  care  several 
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perfect  and  imperfect  specimens  of  Hyalonema,  in  the  Musetun 
of  Leyden^  and  in  1860^  published  an  elaborate  description  of 
its  structure.  I  can  entertain  no  doubt  of  the  soundness  of 
Professor  Schnitzels  conclusions.  The  present  sketch  has 
been  chiefly  abstracted  from  his  memoir^  though  I  may  add  that 
I  have  lately  had  an  opportunity  of  verifying  his  observations 
in  almost  every  detail.  The  conical  sponge^  which  forms  the 
base  of  the  fabric^  I  believe  to  be  the  body-mass  of  Hyalonema 
Bieboldi,  a  sponge  alHed  to  the  genus  Alcyoncellum,  Qnoi  and 
Gaimard  {Eupledella^  Owen) ;  and  the  silicious  coil  to  be  an 
appendage  of  the  sponge^  formed  of  modified  spicules^  and 
recalling  in  some  respects  the  fringe  of  long  calcareous  styles 
surrounding  the  osculum  in  our  common  little  Sycon  cUiatum, 
The  zoophyte  is  of  course  a  distinct  animal  altogether^  whose 
only  connection  with  the  sponge  is  that  it  is  apparently  almost 
constantly  parasitical  upon  it.  This  style  of  association  is  not 
at  all  uncommon;  take  for  example  Pagurtis  Prideauzii  and 
its  attendant  Adavma,  and  especially  Palythoa  cunfiellw 
(Schmidt)^  a  constant  parasite  upon  Axinella  dnnamomea,  and 
A,  verrucosa,  two  Adriatic  sponges. 

On  looking  over  Dr.  Bowerbank's  papers  on  sponges  in  the 
Philosophical  Transactions,  I  at  first  took  for  granted  that  he 
adopted  the  views  of  Valenciennes  and  Schultze.  In  an 
answer  which  he  published  in  the  Annals  and  Magazine  of 
Natural  History  for  November  last  to  Dr.  Gray's  paper,  he, 
however,  distinctly  states  that  he  has  **  always  maintained  that 
the  sihcious  axis,  its  envelopment,  and  the  basal  sponge  were 
all  parts  of  the  same  animal.^'  The  polyps  he  regards  as 
'*  oscula,'*  forming  with  the  coil  a  '^  columnar  cloacal  system.'^ 
This  view,  I  confess,  I  do  not  fully  understand.  At  all  events, 
Dr.  Bowerbank  thinks  that  the  so-called  "  polypigerous  crusf 
is  a  part  of  a  sponge.  That  this  position  seems  to  me  to  be 
utterly  untenable,  my  description  of  the  Palythoa  will  suffi- 
ciently show. 

In  1864,  Senhor  J.  V.  Barboza  do  Bocage,  director  of  the 
Museum  of  Natural  History  of  Lisbon,  communicated  to  the 
Zoological  Society  of  London  the  interesting  intelligence  that 
a  species  of  Hyalonema  had  been  discovered  on  the  coast  of 
Portugal,  and  in  1865  he  published,  in  the  proceedings  of  the 
same  society,  an  additional  note  '^  on  the  habitat  of  Hyalonema 
Lusitanicum"  It  appears  that  the  fishermen  of  Setubal,  on 
the  Portuguese  coast,  frequently  bring  up  on  their  lines,  trom 
a  considerable  depth,  coils  of  silicious  threads,  closely  resem- 
bling those  of  the  Japanese  species,  which  they  even  surpass 
in  size,  sometimes  attaining  a  length  of  about  two  feet.  The 
fishermen  seem  to  be  very  familiar  with  them.  They  call  them 
"  sea-whips,*'  but,  with  the  characteristic  superstition  of  their 
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class^  they  regard  all  these  extraneous  organisms  as  '^  unlucky^ 
and  osaalljtear  them  to  pieces^  and  throw  them  into  the  water. 
Senhor  de  Bocage  has,  however,  succeeded  in  procuring  several 
specimens,  and  one  of  these  he  has  sent  to  the  British  Museum. 
This  specimen  I  had  an  opportunity  of  examining^  through  the 
kindness  of  Dr.  Gray.  Judging  from  it  and  from  Senhor  de 
Socagers  figure,  the  ^'  glass-rope "  of  the  Portuguese  form  is 
not  so  thick  as  that  of  H,  SieboldL  I  think  there  is  some 
slight  difference  in  the  sculpture  of  the  long  needles,  but  I 
have  not  had  an  opportunity  of  making  a  minute  microscopic 
examination  of  these.  The  thin  (lower)  end  of  the  coil  is 
entirely  covered  by  the  investing  zoophyte,  which  extends 
uniformly  over  about  two-fifths  of  the  whole  length.  The 
polyps  are  oval,  they  project  but  slightly  from  the  general 
surface,  and  are  arranged  regularly  in  spiral  lines  like  the 
scars  on  the  stem  of  a  tree-fern.  According  to  Senhor  de 
Bocage,  the  granular  appearance  of  the  surface  of  the  crust  is 
not  produced,  as  in  the  Japanese  species,  by  agglutinated 
grains  of  sand,  but  by  ''an  infinite  number  of  club-shaped 
spicules  bristling  with  points/^  and,  according  to  the  same 
authority,  "  each  polyp  is  supported  by  a  silicious  framework 
of  filiform  spicules,  disposed  longitudinally  and  at  equal  intervals 
on  the  internal  wall  of  the  body  cavity .''  ITiis  latter  point  of 
structure  is  altogether  peculiar,  but  in  these  and  in  other 
details  H,  Liisitamcum  stands  in  need  of  the  minute  and  careful 
study  and  illustration  which  it  will  doubtless  receive  from  its 
discoverer. 

Senhor  de  Bocage  most  accurately  describes  the  mouth  of 
the  polyp  as  surrounded  by  a  crown  of  not  less  than  sixty 
minute,  triangular,  compressed  tentacles,  and  justly  suspects 
that  the  supposed  difference  in  the  number  of  tentacles 
between  the  Portuguese  form  and  that  described  by  Brandt 
might  arise  from  an  error  of  observation,  depending,  possibly, 
upon  the  bad  condition  of  the  specimens  examined  by  the 
Russian  naturalist.  Although  dead  and  somewhat  dried  up, 
in  the  specimens  as  procured  by  Senhor  de  Bocage  the 
zoophyte  was  still  soft,  it  had  a  strong  fishy  smell,  and  ap- 
peared to  have  been  fresh  when  taken  from  the  sea.  No 
sponge-body  has  as  yet  been  found  in  connection  with  any  of 
the  Portuguese  specimens. 

With  regard  to  the  essential  nature  of  the  organism, 
Senhor  de  Bocage  leans  to  the  view  advocated  by  Gray  and 
Brandt.  He  believes  that  as  recovered  from  the  deep  by  the 
Setubal  fishermen  it  is  homogeneous  and  complete.  I  have  no 
hesitation  whatever  in  expressing  a  most  decided  opinion  that 
in  this — as,  indeed,  in  all  such  cases — the  zoophyte  is  a  para- 
site investing  a  coil  of  spicules  which  formed  originally  an 
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appendage  of  a  qtonge.  The  discovery  at  Setubal  -jparo^es  the 
in^resting  fact  that  a  species  of  Hyaionema  lives  somewhere 
on  tibie  PortDgiiese  coast^  or«  at  all  events,  in  the  course  of 
Bome  one  of  the  strong  currents  which  wash  the  Lusitanic 
peninsula.  The  coil  is  haxd^  elastic,  and  insoluble — nearly 
oidesfouctible.  I  believe  that  during  the  life  of  the  sponge 
the  Palyihoa  attaches  itself  to  that  portion  of  the  coil  just 
above  the  sponge  body,  and  that  after  the  disintegration  of  the 
sponge  it  creeps  downward,  naturally  spreading  towards  that 
end  of  the  coil  where  the  spicules  remain  in  contact. 

The  very  fact  that  in  cdl  the  Portuguese  specimens  the  whole 
of  the  thin  end  of  the  coil  is  invested  by  the  zoophyte,  would 
suggest  to  me  that  the  immediate  neighbourhood  of  the  coast 
of  Portugal  may  not  be  the  habitat  of  the  Hyalonema,  but  that 
the  isolated  coils  may  have  been  gently  drifted  along  the 
surface  of  the  mud  from  a  distance,  and  during  a  considerable 
space  of  time. 

Syalonema  seems  to  be  generally  distributed.  Dr.  Leidy 
states  that  there  is  a  small  ffl)ecimen  in  the  museum  of  the 
JLcademy  of  Sciences  at  Philadelphia,  said  to  have  come  from 
Santa  Cruz. 

I  will  now  describe^  a  little  more  in  detail,  the  structure 
and  arrangement  of  the  difiTerent  parts  of  this  singular  sponge. 
The  large  silicious  spicules  form,  as  I  have  already  mentioned, 
a  briUiant  coil,  in  large  specimens  upwards  of  a  foot  and  a  half 
long.  The  spicules  on  the  outside  of  the  coil  stretch  its  entire 
length,  each  taking  about  two  and  a  half  turns  of  the  spiral. 
One  of  these  long  needles  is  about  one- third  of  a  line  in  diameter 
ui  the  centre,  gradually  tapering  towards  either  end.  Q^ho 
ffipiisally  twisted  portion  of  the  needle  occupies  rather  more 
than  the  middle  half  of  its  entire  length.  In  the  lower  portion 
of  tiie  coil,  which  is  imbedded  in  the  sponge,  the  spicule 
becomes  straight,  and  tapers  down  to  an  extreme  tenuity, 
ultimately  becoming  so  fine  that  it  is  scarcely  possible  to  trace 
it  to  its  termination.  Above,  where  the  coil  opens  out,  the 
^icnle  likewise  becomes  straight  and  tapers,  but  in  all 
the  specimens  which  have  been  examined  the  upper  ends  of 
the  spicules  have  been  broken  off.  The  surface  of  the  middle 
and  lower  portions  of  the  spicule  is  perfectly  smooth,  but  the 
upper  part,  where  the  coil  is  frayed  out,  has  a  frosted  look, 
and  feels  rough  to  a  finger  drawn  along  it  upwards.  This 
roughness  depends  upon  a  series  of  little  crest-like  elevations, 
armed  with  minute  teeth,  which  stretch  about  half  way  round 
tbfi  needle  on  alternate  sides,  at  short  intervals ;  or  soanetimas 
two  of  the  crests  unite  into  an  irregular  spiral  ridge  (Plate, 
Eig.  1). 

Under  the  microscope,  l^  transmitted  light,  the  spiculam 
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HoroagliOQt  its  entire  length  is  minntelf  and  delicatelj 
These  striae  are  not  saperficial^  they  indicate  the  edges  of,  or 
the  intervals  between,  a  series  of  extremely  thin  concentric 
silicions  layers  of  which  the  wall  of  the  spicale  is  composed. 
A  distinct  double  line  ronning  down  the  centre  marks  the 
central  canal,  so  characteristic  of  all  sponge  spicales.  A 
transverse  section,  or  an  irregular  fracture,  shows  distinctly 
the  concentric  silicions  layers  (Plate,  Fig.  9).  One  poiiit 
in  connection  with  the  central  canal  is  important  as  establish- 
ing a  relation  between  the  spicules  of  the  coil  and  those  of  tibie 
^K)nge-body.  About  the  middle  of  the  spicule,  at  its  thickest 
part,  the  csuial  sends  out  two  transverse  branches,  or  sometimes 
four  in  the  shape  of  a  cross.  These  branches  are  extremely  short, 
only  displacing  slightly  a  few  of  the  inner  silicions  layers ;  the 
outer  layers  gradually  resume  their  straight  course,  so  that  no 
bulging  or  distortion  is  to  be  seen  on  the  surface  of  the  thread, 
and  the  point,  where  the  branching  occurs,  can  only  be  dis- 
covered with  difficulty  by  transmitted  light,  and  with  a  magni- 
fying power  of  800  diameters.  When  the  sponge  is  fresh,  the 
spicules  of  the  coil  are  covered  from  end  to  end  with  an 
organic  film,  and  there  are  likewise  films  of  sarcodic  matter 
between  the  silicions  layers.  This  can  be  shown  by  heating 
the  spicule  over  a  lamp,  when  the  organic  matter  shows  out 
brown  by  the  separation  of  free  carbon.  The  spicules  are  stiff, 
but  somewhat  elastic.  When  forcibly  bent,  and  then  freed, 
ihej  instantly  resume  the  spiral  curve  which  was  stamped 
npon  them  during  their  growth.  The  spicules  on  the  outside  of 
the  ooil  are  all  of  the  same  size  and  length,  but  in  tiie 
interior  they  are  shorter  and  finer,  diminishing  to  an  inch  or 
so  in  length  and  to  a  hair-like  fineness,  so  that  new  spicales 
are  added  to  the  coil  from  within. 

In  good-sized  specimens  the  sponge-body  is  from  five  to 
six  inches  high,  and  about  three  inches  in  its  widest  diameter. 
The  surface  is  shaggy  with  the  ends  of  irregular  bundles  of 
^icules,  and  is  closely  dotted  over  with  small  round  openings 
about  a  line  across,  ftonnd  each  of  these  apertures  there  is  a 
stellate  arrangement  of  ridges,  the  ridges  round  one  opening 
running  into  those  round  the  opening  next  it,  so  as  to  cover 
the  whole  surface  of  the  sponge  with  an  irregular  raised  net- 
work. In  the  dried  specimens  from  which,  as  yet,  all  our 
information  is  derived,  these  ridges,  and  indeed  the  whole 
sabstance  of  the  sponge,  consists  simply  of  interwoven  silicions 
^cnles  of  various  forms,  with  a  mere  trace  of  organic  matter 
between  them,  cementing  them  loosely  together.  In  most 
sponges  with  silicions  spicules,  the  skeleton  is  partly  made  up 
of  membranes,  or  threads,  or  granular  masses  of  a  homy  snb- 
fltadaoe.    A  net-work  of  homy  fibres  is  the  most  common  form. 
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and  nsnally  tlie  spicules  are  scattered  loosely  among  the 
threads,  though  in  some  cases  the  spicoles  are  contained 
within  the  threads  ranged  along  their  centre.  In  all  these 
cases  the  sarcodic  living  matter  coats  and  sorronnds  both  the 
threads  and  spicoles.  In  some  silicions  sponges,  however, 
the  homy  sabstance,  in  its  firm  condition,  is  entirely  wanting, 
and  the  skeleton  seems  to  be  made  np  of  silidons  needles 
alone,  with  incrasting  soft  incoherent  protoplasm.  HydUmema 
seems  to  be  nearly  in  the  latter  condition,  for  a  stractoreless 
film  only,  easily  soluble  in  caustic  potash  or  soda,  coats  and 
connects  the  spicules  of  which  its  framework  is  built  up.  The 
interior  of  the  sponge  is  formed  of  a  loose  irregular  network 
of  threads  of  interwoven  needles.  Towards  the  base  of  the 
sponge  there  are  several  large  irregrular  openings  nearly  half 
an  inch  wide,  leading  into  pas^tages  lined  by  an  open  imperfect 
membrane  of  meshed  spicules.  Within  the  sponge  these 
passages  divide  and  pass  into  connection  with  a  sort  of  lacunar 
system,  which  communicates  with  the  round  apertures  opening 
externally  on  the  surface  of  the  sponge. 

The  lower  end  of  the  silicious  coil  penetrates  the  sponge 
vertically  nearly  to  its  base.  After  entering  the  sponge  it 
becomes  slightly  thicker  for  an  inch  or  so,  and  then  rapidly 
diminishes  to  an  extremely  fine  produced  point.  The  needles 
of  the  coil  are  here  intimately  interwoven  with  the  ordinary 
spicules  of  the  sponge  which  pass  in  amoug  them.  The  cord- 
like fibres  of  the  sponge-mass  flatten  out  as  they  approach  the 
coil,  and  the  so-formed  irregular  plates  are  felted  as  it  were 
into  the  coil  vertically  between  and  upon  its  outer  needles,  so 
that  the  arrangement  of  the  tissue  of  the  sponge  bears  an 
evident  relation  to  the  position  of  the  silicious  axis. 

The  connection  between  the  body  of  the  sponge  and  the 
lower  end  of  the  coil  is  so  close  that  considerable  violence  is 
necessary  to  separate  them ;  indeed,  it  is  absolutely  impossible 
to  do  so  completely  without  injuring  the  infinitely  deUcate 
ends  of  the  long  needles.  This  circumstance  alone,  although 
it  may  not  be  conclusive  against  the  parasitical  nature  of  the 
sponge,  entirely  disproves  the  artificial  arrangement  of  the 
needles  of  the  coil. 

The  form  of  the  silicious  spicules  which  build  up  the  tissues 
of  the  body  of  the  sponge  is  most  varied.  Most  abundant, 
interlaced  to  form  the  great  bulk  of  the  threads  of  the  spongy 
texture,  and  accumulated  especially  towards  the  surface,  are 
long  spindle-shaped  needles  about  a  line  in  length.  These 
spicules  (Plate,  Figs.  4  and  5)  are  frequently  smooth,  and 
pointed  at  both  ends ;  but  sometimes  one  end  is  pointed  and 
the  other  clubbed,  and  very  frequently  either  one  end  or  both 
ends,  or  the  whole  length  of  the  needle,  is  studded  with  short 
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pointed  projections,  usually  tamed  towards  the  point  of  the 
needle,  rarely  bent  backwards  like  barbs  from  either  end 
towards  the  centre.  In  all  these  awl-shaped  spicules  a  delicate 
central  canal  is  very  apparent,  and,  in  aU  of  them,  at  or  near 
the  middle  of  their  length,  one  or  two  fine  cross  canals  cut  the 
central  canal  at  right  angles,  ozactly  as  in  the  long  needles  of 
the  coil.  When  the  cross  canals  have  an  appreciable  length, 
two  or  four  slight  bulgings  on  the  outer  surface  of  the  needle 
indicate  their  position  (Plate,  Fig.  5) . 

From  this  form  we  pass  by  an  easy  transition  to  a  second 
class  of  very  generally  distributed  spicules.  In  cases  where  a 
single  cross  canal  only  is  developed,  this  canal  has.  become 
produced  into  two  arms  at  right  angles  to  the  original  spicule, 
and  the  primary  and  secondary  branches  together  form  a 
cross  (Plate,  Fig.  8).  When  two  transverse  canals  are 
produced,  a  star  of  four  secondary  branches  cross  the  main 
shaft,  giving  origin  to  the  remarkable  six-spoked  forms  (Plate, 
Fig.  6).  The  larger  of  this  group  are  usually  nearly  smooth, 
but  very  minute  spicules  of  the  same  type,  with  all  the  branches 
feathered  and  their  ends  curved  (Plate,  Fig.  10),  are  very 
common,  clustering  in  groups  round  the  larger  styles.  Fre- 
quently one  of  the  halves  of  the  needle  is  undeveloped,  and  a 
form  is  produced  in  which  the  single  long  shaft,  represent- 
ing one  half  of  the  original  spicule,  stands  out  from  a  whorl  of 
four  transverse  branches ;  all  the  rays  are  feathered.  Such 
spicules  Une  in  large  numbers  the  internal  cavities  and  passages 
of  the  sponge.  The  cross  is  placed  against  the  bounding  felt 
of  spicules,  and  the  long  barbed  ray  projects  into  the  space, 
apparently  to  prevent  the  entrance  of  foreign  matters  (Plate, 
Kg.  2). 

The  most  remarkable  spicules  are  the  two  forms  repre- 
sented in  Plate,  Figs.  3  and  11.  The  larger  of  these  (Plate, 
Fig.  3)  consist  of  a  strong  shaft  roughly  tuberculated, 
with  a  well-marked  central  canal  showing  the  characteristic 
cross  processes.  From  either  end  of  the  shaft  from  seven  to 
nine  long  teeth  curve  gracefully  backwards,  ending  nearly 
opposite  the  centre  of  the  shaft  in  fine  points.  These  singular 
spicules  are  most  abundant  in  the  cortical  layer,  though  they 
are  found  likewise  scattered  irregularly  through  the  substance 
of  the  sponge.  The  other  set  (Plate,  Fig.  11)  are  exceed- 
ingly minute,  only  to  be  detected  by  a  power  of  about  300 
diameters ;  they  resemble  those  just  described  in  general 
form,  but  the  recurved  hooks  are  united  by  a  kind  of  silicious 
web,  beyond  which  the  point  of  the  hooks  project  slightly, 
so  that  the  expanded  ends  of  these  spicules  are  singularly  like 
umbrellas.  They  resemble  most  remarkably  in  form  and  size 
the  *^  amphidisci  "  of  the  gemmules  of  SSpongilla  ;  they  are  not. 
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howevor^  found  in  connection,  bni  are  scattered  along  with 
the  small  cross  spicules  (Fig.  10)  in  great  numbers  throughout 
&e  whole  of  the  sponge  substance.  Many  spicules  of  the 
awl-shaped  and  simple  cross  types,  especially  short  spicules^ 
represented  in  Fig.  7,  are  met  with  within  the  Bilicious  coil  to 
its  Yory  centre^  and^  in  cases  where  the  coil  has  been  brought 
home  without  the  sponge,  such  needles  can  he  shaken  out 
from  the  interstices  of  the  threads.  The  spicules  of  Hyalonema 
are  marked  in  their  character,  and  all  the  forms  described  abore 
are  found  in  all  specimens  of  the  sponge  imbedding  the  cha- 
racteristic bundle  of  enormous  spicules ;  so  that  there  can  be 
no  reasonable  doubt  of  the  specific  identity  of  the  sponge  in 
ail  cases. 

Within  the  round  apertures  on  the  surface  of  the  sponge 
there  is  usually  a  brownish  orange-coloared  membrane.  At 
first  sight  one  would  never  dream  of  doubting  that  this  mem- 
brane forms  part  of  the  sponge^  but,  on  examining  it  with  a 
high  power  in  order  to  make  out  its  minute  structure,  Professor 
Schultze  found,  to  his  surprise,  that  it  presented  the  marked 
characters  of  a  polyp  tissue  ;  in  fact,  that  it  was  the  remains 
of  a  minute  parasitic  polyp,  probably  alcyonarian,  which 
inhabited  the  oscula  and  their  passages  during  the  life  of  the 
sponge.  The  thread  cells  of  the  polyp  membrane  are  quite 
distinct,  and  it  has  even  been  possible  to  isolate  entire 
extremely  minute  fringed  tentacles,  richly  clad  with  almost 
linear  thread-cells. 

The  view  adopted  by  Gray  and  Brandt,  that  the  silicious 
coil  is  the  axis  of  a  zoantharian  zoophyte  allied  to  the 
Afitipaihes,  is  founded  upon  the  circumstance  that  the  coil  of 
silicious  spicules  is  almost  always  coated  to  a  greater  or  less 
extent,  by  a  dark  leathery  layer,  studded  with  the  projecting 
bodies  of  true  polyps.  The  outer  surface  of  the  investing 
layer  is  rough  with  included  particles  of  sand,  shells  of 
foraminifora,  and  sponge  spicules,  chiefly  those  of  Hyaloneitia, 
and  these  spicules  usually  become  very  numerous  in  the  polyp 
layer  in  the  immediate  neighbourhood  of  the  body  of  the  sponge. 
Beneath  this  layer,  with  its  contained  foreign  bodies,  there  is 
a  thick  band  of  a  nearly  transparent  matrix,  wiUi  scattered, 
oval,  yellowish,  granular  masses.  Within  these  ovals  are 
imbedded  very  characteristic  groups  of  thread- cells,  oval,  half 
filled  with  granules,  and  half  with  a  delicate,  spirally-coiled 
thread.  Such  thread-cells  are  generally  distributed  throughout 
the  coenosarc,  and  in  the  walls  of  the  polyp  bodies.  A  third, 
loosely-areolated,  thin  layer  grasps  closely  the  surface  of  the 
silicious  threads.  Some  doubt  arose  at  first  whether  this  third 
layer  belonged  to  the  zoophyte  or  to  the  sponge.  It  moat 
likely  forms  the  basement  membrane  of  the  coanosarc  of  the 
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fbrmer,  as  a  still  thinner  membrane,  with  a  somewhat  stellate 
arraagement  of  its  substance,  can  sometimes  be  detected 
be!!ieath  it,  and  spreading  along  the  large  spicule  beyond  the 
portion  incrosted  by  the  zoophyte.  This,  the  most  delicate  of 
all  the  investments,  very  probably  consists  of  a  dried-up  layer 
of  sarcodic  sponge  matter. 

I  have  lately  dissected  carefally  the  species  or  variety  of 
PaiytJioa,  which  gives  its  peculiar  character  to  Brandt's  Hj/Or- 
locfuBta  Posneti.  In  this  species  tbe  projecting  polyps  are 
cylindrical,  and  in  Bome  cases  about  a  Une  in  length.  In  their 
retracted  state,  they  show  a  small  round  opening  in  the  centre 
of  a  mammillary  projection,  the  opening  surrounded  by  about 
twenty  obscure  radiating  Unes.  When  softened  by  being 
steeped  in  dilute  acetic  acid  tbe  polyps  become  quite  plump, 
aad  are  almost  as  easily  examined  as  if  they  were  fresh.  The 
external  body- wall  consists  as  usual  of  two  layers,  of  which  tho 
outer  is  thickly  coated  with  imbedded  grains  of  sand.  In  tho 
specimen  I  last  examined,  I  could  not  detect  in  this  layer 
a  single  characteristic  spicule  of  Hyalonema ;  fragments 
only  of  linear  needles  were  mixed  here  and  thero  with  the 
sand.  In  other  specimens,  however,  I  have  found  the  surFaoe 
crowded  with  Hyalonema  spicalcs ;  but  I  am  confident  that  in 
these  cases  they  were  embedded  simply  as  grains  of  sand,  or 
any  other  foreign  bodies  might  have  been.  The  peristomial 
space  contains  a  crown  of  at  least  sixty  tentacles,  in  three 
alternating  rows,  those  of  the  outer  row  the  larger.  The  ten- 
tacles are  short  and  conical,  with  the  peculiar  curve  which  is 
dbaracteristic  of  ZoanLhus  and  its  allies ;  rather  large  oval 
thread  cells  are  scattered  sparingly  in  their  walls.*  The 
digestive  sac  is  fluted  and  corrugated,  and  its  upper  portion 
oni^  is  attached  to  the  body  wall  by  about  twenty  membranous 
mesenteries.  There  is  no  trace  of  spicules,  either  silicions  or 
calcareous,  in  the  inner  layer  of  the  body  wall,  in  the  wall  of  the 
stomach,  or  in  the  mesenteries. 

There  seems  to  me  to  be  no  character  whatever  to  separate 
this  zoophyte  from  the  well-known  zoantharian  genus  Paly- 
thoa^  to  which,  following  Professor  Schultze,  I  have  already 
referred  it.  I  have  not  yet  had  time  to  examine  many 
specimens  with  due  care,  but  my  present  impression  is  that  we 
are  acquainted  with  three  species  of  Pulythoa  incrusting  tho 
coils  of  two  species  of  Hyalonema  —  I.  the  Palythoa  with 
rounds  depressed,  irregularly-arranged  polyps,  parasitical  upon 
Sfeost  of  the  specimens  of  Hyalotiama  iyiebUdi  from  Japan; 

*  The  crenated  tentacle  figured  by  SohuUse  (Taf.  5,  Fig.  4)  ie  not  that  of 
Palglkwh  »  stated  bj  Dr.  Graj  {Ann,  and  Mag.,  Nat.  Hut,  Oct  18B6),  bttt  is  a 
tentarle  of  the  minnte  Alcjronarian  parasite,  whioh  Fzoletaor  flefaultie  deleetod 
within  the  poreB  and  paisaget  of  the  Bponge. 
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2,  the  form  with  produced  polyps,  investing  the  same  species, 
and  distinguishing  Hyalochoeta  Possieti  of  Brandt;  and,  3, 
the  species  with  oval  polyps  more  regukrly  arranged,  whidi 
seems  to  be  constantly  associated  with  Hyahnema  Lusitam" 
cum, 

Sach  is  an  outline  of  the  structure  of  Hyalonema,  so  far  as 
it  can  be  made  out  from  dried  specimens.  After  the  careful 
microscopic  observations  of  Schultze,  I  think  there  can  be  no 
doubt  whatever  that  the  silicious  coil  and  the  sponge  form  one 
organism.  Perhaps  the  most  conclusive  proof  of  this  is  the 
essential  correspondence  in  structure  and  plan  of  growth 
between  the  long  spicules  of  the  coil  and  the  spicules  of  the 
body  of  the  sponge;  and  the  pecuUarity  of  that  mode  of 
growth  distinguishes  Hyahnema  from  most  other  sponges. 
Since  Professor  Schnitzels  memoir  was  written,  many  additional 
specimens  have  been  brought  to  Europe.  All  of  these,  so  far 
as  I  know,  are  in  the  same  dried  and  partially  mutilated 
state.  I  saw,  I  should  tbink,  nearly  a  hundred  in  London  last 
year.  Most  of  them  had  lost  all  traces  of  the  sponge,  and 
almost  all  were  coated  through  the  greater  part  of  their  length 
with  Palythoa.  The  zoophyte  was  often  continued  quite 
down  to  the  lower  end  of  the  coil,  which  in  nil  these  cases  was 
more  or  less  truncated  and  injured.  Many  of  the  specimens 
had  the  egg-bags  of  a  small  shark  or  dog-fish  attached  to 
them.  From  the  appearance  of  all  I  have  Uttle  doubt  that  the 
coils  had  first  of  all  got  disengaged  from  their  investing 
sponges  by  the  decay  of  the  sponges  or  by  a  storm,  and  that 
afterwards  the  Palythoa,  and  other  animals  and  plants,  attached 
themselves  to  the  free  coils  lying  between  the  rock-pools  or 
between  tide-marks. 

The  two  specimens  figured  in  the  woodcuts  are  among  those 
in  the  Museum  of  Queen's  College,  Belfast.  In  one  of  these 
(Fig.  1)  the  thin  end  of  the  coil  is  entirely  coated  with  the 
incrusting  zoophyte.  The  polyps  stand  out  considerably  from 
the  general  surface  of  the  crust,  and  here  and  there  the 
casnosarc  and  the  polyps  run  together  into  irregular,  projecting, 
knob-like  masses.  This  specimen  must  clearly  be  referred  to 
the  form  named  by  Brandt  Hyahchceta  Possieti,  indeed,  it 
closely  resembles  the  specimen  from  which  Brandt's  figure  was 
taken.  One  of  the  terminal  polyps  has  been  broken  ofi^,  and  the 
truncated,  somewhat  worn  end  of  the  coil  has  been  thus 
exposed.  As  the  thin  end  of  the  coil  is  always  uncovered  by 
the  zoophyte  when  it  is  inserted  into  and  connected  with  the 
spongCi  and  as  the  coil  could  not  possibly  have  been  poised  in 
the  sponge  without  any  attachment,  and  in  its  present 
condition,  it  is  evident  that  in  this  case  the  "  polypigerous 
crust''  must  have  been  extended  over  the  end  of  the  ooU  after 
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the  ktter  had  become  separated  from  the  sponge.     Admittdcg 
,  this,   the    zoophyte   most  have 

grown  over  the  lower  end  of  the 

coil    as  it    mi^ht    hare   grown 

over  any  other  foreign  body,  and 

this  appears  to  me  to  be  totally 

inconsistent  with  the  idea  that 

coil    was    originally    secreted   at 

axis  by  the  same  animal. 

In  the  other  specimen  (Fig.  2] , 
ends  of  the  coil  have  been  frayed 
probably  by  long  drifting  in  sha 
water.  The  Patytkoa  occnpies  the  cei 
portion,  and  in  extending  in  both  d 
tions  it  has  coated  several  of  the  i 
viduaJ  Bpicnles.  Some  of  these  are 
formly  incmsted  by  the  arenaceons  1e 
the  polypu  standing  ont  at  inter 
This  can  be  explained  by  no  mod 
branching  of  which  we  have  any  ex] 
ence.  In  Qorgonia  or  Antipathes,  a 
most  other  branching  organisms,  a  yc 
branch  is  a  repetition  of  the  early 
velopment  of  the  stem  from  whic 
springs.  A  branch  of  Hyalonema,  ' 
this  an  animal  or  a  colony  capabl 
branching,  would  nndonbtedly  contai 
'its  axis  a  fascicle  of  growing  needles 
A  week  or  two  ago,  Dr.  Grayrece 
at  the  British  Museum  two  specimei 
the  Japan  Hyalonema,  which  appea 
me  to  be  highly  instr active. 

I  was  in  the  Museum  when 
arrived,  and  Dr.  Gray,  with  character 
generosity,  placed  them  at  my  disp 
tor  examination,  before  he  had  even 
time  to  look  at  them  carefully  him 
In  one  of  these  the  basal  sponges  was 
nninjured.  No  trace  whatever  of 
the  Palythoa  was  to  be  seen  on  the 
coil. 

It  is  well  known  that  the  Japa- 
nese often  strip  off  the  crust  to  im- 
prove   the    appearance    of    their 
specimens.     There  are  few  things 
'  more    fragile    or    more    offensive 
Fia.  1.     than   a   loosely    meshed    sihcions  ?».  8. 
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sponge  in  its  fresh  state^  and  it  is  rerj  onlikelj  thait  wftere 
the  bark  was  so  thoroaghly  romoTed^  tho  sponge  should  have 
been  saved.  In  the  other  specimen  the  sponge  was  wanting^ 
but  the  lower  part  of  the  rope  was  well  coated  with  Pcdythoa. 
Into  and  through  its  crust  were  twined  aud  twisted  the 
suspending  cords  of  the  egg  of  a  dog-fish,  and  in  several 
places  the  indiscriminatiDg  zoophyte  had  erred  from  the 
glassy  coil,  and  coated  with  a  uniform  and  impartial  layer, 
the  cords  of  the  dog-6sh^8  egg  ! 

The  glassy  whisp  of  Byalonema  is  certainly  very  remark- 
able, but  it  is  not  entirely  without  analog.  HydUmema  seems 
to  represent  the  extreme  form  of  a  little  group  of  sponges, 
including,  with  probably  a  few  other  known  forms,  EupleMla 
{Alcyoncellum)  speciosa  (Quoi  and  Gaimard),  and  E.  cucumer 
(Owen) .  The  latter  of  these  is  an  oval  sponge,  with  silicious 
spicules  whoso  form  is  somewhat  analogous  to  that  of  the 
spicules  of  Hycilonema,  From  one  end  of  the  sponge  a  tufb  of 
long  silicious  threads,  resembling  in  structure  those  of  the 
Japan  sponge,  twine  round  a  stone,  or  other  foreign  body. 
Dr.  Bowerbank  isolated  one  of  these  spines  o{  Etypleetella^  three 
inches  long. 

DESCRIPTION   OP  THE   PLATE. 

Fig.  1.  Hyalonema  Sieboldi  (Gray),  from  a  specimen  in 
the  British  Museum. 

Fig.  9,  fragment  of  the  upper  part  of  one  of  the  large 
needles  of  the  coil;  Figs.  2 — 8,  10,  various  forms  of  spicules  . 
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THB    STAR    CHAMBER  :    ITS    PRACTICB    AND 

PROCEDURE.* 

BT   FKAIiCia  W.   S0W8ELL, 
Barifter-at-Law. 

Thv  only  complete  treatise  on  tbe  practice  and  procedure  of 
the  Court  of  Star  Chamber  which  has  come  down  to  us 
was  written  by  William  Hudson^  Barrister,  of  Gray's  Inn, 
who  practised  in  the  court.  Hudson  did  not  publish  his 
book,  having,  probably,  before  his  eyes  the  terrors  of  a  tri- 
bunal that  fined,  without  respect  to  the  salvo  contenemento 
clause  of  the  great  charter,  all  who  spoke  "  with  great  severity 
against  it,''  and  which  '*  sometimes  invented  punishments  in 
some  new  manner  for  new  offences."  So  wholesome  a  fear 
had  the  author  of  his  subject,  that  even  in  the  manuscript 
(which  he  did  not  mean  to  publish)  he  declined  to  discuss  the 
nature  of  the  jurisdiction  of  the  court.  "  I  will  not,"  he  says, 
*^  dispute  de  jure  et  de  facto,  but  declare,  as  briefly  as  I  can, 
what  matters  aro  there  usually  determined."  Hudson  left  the 
mauuscript  to  his  son,  who  gave  it,  as  appears  by  a  note 
iqjpended  to  it,  to  Chief  Justice,  afterwards  Lord  Keeper, 
Finch,  on  the  19th  December,  1635.  The  book  was  first 
printed  and  published  in  1791-2,  in  the  Collectanea  Juridica, 
two  volumes  of  Tracts  relating  to  the  Law  and  Constitution  oj 
England.  The  original  manuscript  is  No.  1226,  vol.  i.  of  the 
Harleian  MSS.  From  the  printed  copy  in  the  British  Museum 
the  following  particulars  relative  to  the  Court  of  Star  Chamber 
have  been  chiefly  drawn. 

As  to  the  name  of  the  court,  Hudson  says  it  was  not 
derived  from  the  ornaments  of  the  room  in  which  the  sittings 
were  held.  Ho  says,  '^  I  suppose  the  name  to  be  given  accor* 
ding  to  the  nature  of  the  judges  thereof" ;  and  to  explain 
what  he  means,  he  talks  some  nonsense  about  the  judges  being 
stars  who  shine  by  the  light  reflected  from  the  king,  the  sun 
of  their  system.  He  further  says,  that  the  name  could  not  be 
derived  from  the  ornaments,  for  they  were  in  the  room  because 
they  were  the  device  on  the  seal  of  the  court.     Content  with 

•  1.  ^  Treatiteof  ike  Court  of  Star  Chamber.    By  William  Hudson. 

"  This  treatise  was  compiled  by  William  Kadson,  of  Qraj's  lun,  Esquire, 
one  Tery  much  practised  and  of  great  experienoe  in  the  Star  Chamber,  and  mj 
▼ery  afieetioDate  friend.  His  son  and  heir,  Mr.  Christopher  Hudi>on  (whose 
handwriting  this  book  is)  after  his  Other's  death  gare  it  to  me,  19  December, 
16S6. 

«*  Jo.  FnfCH.** 
(Lord  Keeper — ^temp.  Chas.  I.) 
'      ^.An  ISstay  «po»  the  Original  Author&y  of  the  King**  Council,  By  Sir  Fnnca 
Patgrare,  KH.    Published  by  the  Beeord  Conmisnoners,  1834. 
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this  derivation  of  the  name^  Hadson  goes  on  to  sliow  how 
ancient  a  name  it  was,  and  quotes  from  a  complaint  made  in 
40  Edward  III.,  hj  Elizabeth  Studley  on  account  of  some 
wrong  done  to  her  by  James  Studley,  upon  which  James 
Studley  was  ordered  to  appear  before  the  Chancellor  and  other 
lords  of  the  council,  assembled  in  "  Is  chamhre  de  esiioles  pris 
de  la  receipt  "  (Exchequer)  at  Westminster. 

The  name  has  been  derived  from  ,the  Saxon  jteoptai,  "  to 
iteer  or  govern;'^  and  also  from  the  crimen  steUumaitis, 
" cozenekge/'  which  the  court  punished;  whilst  Blackstone 
suggests  the  most  reasonable  origin  of  all  when  he  observes  that 
before  the  banishment  of  the  Jews  from  England  by  Edward 
I.,  the  Jewish  covenants  or  contracts  were  called  starra  or 
Starrs,  a  corruption  of  the  Hebrew  shetar.  These  covenants 
were,  by  an  ordinance  of  Richard  I.,  directed  to  be  enrolled 
and  kept  in  chests  under  three  keys,  in  certain  places,  one  of 
which  was  the  Exchequer  at  Westminster ;  and  no  starr  was 
valid  unless  it  could  be  found  in  one  of  these  depositories. 
The  room  in  which  they  were  kept  in  the  Exchequer  was  pro- 
bably called  the  ^'  starr''  chamber ;  and  Blackstone  suggests  that 
when  the  Jews  were  driven  out,  their  covenants  were  destroyed, 
and  the  room  in  which  they  had  been  kept  was  appropriated 
to  the  use  of  the  Privy  Council.  Sir  Francis  Palgrave,  in 
his  Essay  on  the  Original  Authority  of  the  King's  Council,  says, 
''  When  Parliament  assembled  at  Westminster,  some  of  the 
principal  chambers  of  the  ancient  and  splendid  palace  were 
allotted  for  the  despatch  of  business.  The  Commons  sat  in 
the  Chapter-house  of  the  adjoining  abbey.  But  the  Painted 
Chamber,  the  White  Chamber,  and  the  Chambre  Markolph — 
probably  so-called  from  the  legendary  tale  relating  the 
trials  to  which  the  wisdom  of  Solomon  was  subjected  by  a 
-Syrian  peasant,  depicted  on  its  walls — ^were  occupied  by  the 
triers  and  receivers  of  petitions.  The  council  itself,  whether 
*  Parliament '  was  assembled  or  not,  held  its  sittings  in  the 
'  Starred  Chamber,'  an  apartment  situated  in  the  outermost 
quadrangle  of  the  palace,  next  the  bank  of  the  river,  and  con* 
sequently  easily  accessible  to  the  suitors,  and  which  at  length 
was  permanently  appropriated  to  the  use  of  the  council." 

It  has  been  a  common  error  to  date  the  foundation  of  the 
Star  Chamber  from  the  third  year  of  Henry  VII.  Even  Lord 
Andover,  who,  in  1640,  had  charge  of  the  bill  which  passed 
into  *'  an  act  for  regulating  the  Privy  Council,  and  for  taking 
away  the  court  commonly  ^led  the  Court  of  Star  Chamber," 
erroneously  referred  to  3  Henry  VII.  c.  1,  as  the  statute  which 
had  first  founded  the  court.  ''This,"  he  says,  ''was  the 
infancy  of  the  Star  Chamber.  But  afterwards  the  Star 
Chamber  was,  by  C^dinal  Wolsey,  in  the  8   Henry  VIII., 
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raised  to  man^s  estate^  from  whence  (being  now  altogether 
unlimited)  it  is  grown  a  monster/'  The  truth  is^  the  statute 
of  Henry  Yll.  was  the  first  statute  that  recognized  the  exist* 
ence  of  the  Star  Chamber,  and  conferred  upon  it  judicial 
power ;  but  the  court  or  council,  or  both  in  one,  existed  long 
before  Henry's  reign.  If  we  go  to  the  length  Hudson  does, 
we  shall  have  to  believe  what  he  certainly  suggests,  that  the 
Star  Chamber  was  "  the  council ''  referred  to  when  a  man  was 
told  that  he  stood  "  in  danger  of  the  council ''  for  saying  to 
his  brother  ^'  Raca.''  But  without  carrying  the  matter  quite  so 
far  back,  it  will  be  found  that  in  Edward  the  First's  time  distinct 
xnention  is  made  of  the  Star  Chamber,  which  appears  to  have 
exercised  the  mixed  functions  of  a  judicial  and  governmental 
council.  At  this  time  it  was  composed  of  the  chancellor,  the 
treasurer,  the  justices  of  either  bench,  the  escheators,  Serjeants^ 
some  of  the  principal  clerks  in  Chancery,  '^  and  such  others— 
usually,  but  not  exclusively,  bishops,  earls,  and  barons — as  the 
king  thought  fit  to  name."  Palgrave  says  :  "  On  certain  occa- 
sions it  appears  that  the  official  members  sat  and  acted  alone  \ 
but  that  on  others  they  were  united  to  the  rest."  This 
council  is  the  same  body  which  is  alluded  to  in  very  many 
statutes  subsequently  to  Edward  I.  as  that  before  which 
offenders  in  certain  cases  are  ordered  to  appear,  and  by  some 
of  which  authority  is  given  to  the  '^  Bang's  Council "  to  do 
certain  things.  Hudson  says,  when  ridiculing  the  notion  that 
his  favourite  court  was  established  by  the  statute  of  Henry 
YII.,  that  it  is  "  a  doating  which  no  man  that  hath  looked 
upon  the  records  of  the  court  would  have  lighted  upon." 

In  order  rightly  to  understand  the  constitution  of  the 
court,  and  to  trace  the  source  whence  it  derived  its  authority, 
it  should  be  remembered  that  there  were  three  councils  known, 
in  practice  at  least,  to  the  English  law — the  Commune  Con- 
cilium, the  Magnum  Concilium,  and  the  Privatum  Concilium. 
Of  these  three,  the  first  was  the  general  assembly  of  the  military 
tenants  of  the  crown,  answering  to  the  House  of  Lords  of 
to-day ;  the  second  was  that  largo  committee  of  the  first  to 
which  the  king  looked  for  advice  in  his  government,  and  to 
which  he  referred  petitions  and  complaints  made  to  himself; 
the  third  was  a  select  committee  of  the  second  council,  supple** 
znented  by  certain  judges  and  Serjeants,  who  sat  as  assessors. 
To  this  select  committee  were  sent,  in  the  course  of  time,  not 
only  all  questions  as  between  subject  and  subject,  which  had 
been  submitted  by  petition  to  the  king,  or  his  Magnum  Con- 
cilium, but  also  all  complaints — and  they  seem  to  have  been 
pretty  numerous — of  misconduct  and  injustice  on  the  part  of 
the  royal  officers.  If  the  second  council  may  be  said  to  have 
borne  to  the  first  the  same  relation  that  the  Privy  Council  now 
VOL,  XI. — NO.  n*  H 
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bears  to  the  House  of  Lords,  the  third  coimcil  may  be  said  to 
liaye  borne  to  the  seeond  a  relation  somewhat  similar  to  that 
whioh  the  Judicial  Committee  of  the  Priyy  Conncil  now  bears 
to  the  Conncil  itself. 

From  hearing  complaints  upon  petition,  to  instituting  pro* 
ceedings  on  its  own  account,  whether  by  causing  the  Attorney* 
Generid  to  bring  informations  against  particular  persons  before 
it,  or  by  summons  under  the  privy  seal,  was  neither  a  long  nor 
a  diflBcult  stage  in  the  progress  of  the  court ;  and  we  find— - 
the  troublous  times  of  Henry  YI.  favouring  the  growth  of 
excesses  of  all  kinds — ^that  in  the  reigns  of  Heniy  YI.  and 
Edward  lY.  the  select  committee  of  the  Privy  Council,  while 
discharging  those  judicial  functions  of  the  council  which  it 
derived  from  the  parent  council,  the  House  of  Lords,  arrogated 
to  itself  a  power  in  criminal  causes  which  was  often  bene* 
fidally  exercised,  but  was  too  unbounded  not  to  tempt  the 
wielders  to  abuse  it. 

A  glance  at  the  headings  of  many  of  the  earlier  statutes, 
a  cursoiy  glance  at  the  roll  of  the  Exchequer,  will  show  the 
crying  need  there  must  have  been  for  some  supreme  and 
powerful  judicial  arm  to  overawe  the  passions  of  vindictive 
officers  acting  in  the  king^s  name,  and  to  counteract  the  wide* 
spread  disease  of  the  "  itching  palm,''  which  caused  the  judges 
to  sell,  delay,  and  pervert  justice.  The  fact  that  statutes  were 
passed  against  judicial  crookedness  and  rapacity,  is  proof 
enough  that  such  crookedness  and  itipacity  existed ;  and  when 
we  find  entries  on  the  roll  of  the  Exchequer  of  so  many  hens, 
of  a  butt  of  wine,  of  money  given  to  the  king  that  the  giver 
might  *^  have  justice,''  we  are  tempted  to  ask,  Who  guiuded 
the  guardians  of  the  right  ?  The  52  Henry  III.  (the  statute 
of  Marlbridge)  c.  11,  forbids  the  payment  of  a  fine  to  the 
judge  to  iudQce  him  to  grant  a  fair  hearing ;  the  statute  of 
Westminster  the  First,  3  Ed.  I.  c.  25,  forbids  tiie  clerks  of  the 
court  to  encourage  litigation  for  the  sake  of  the  court  fees ; 
the  38  Ed.  UI.  st.  i.  c.  12,  provides  a  punishment  for  jurors  who 
take  bribes ;  the  20  Ed.  III.  st.  iv.  c.  1  and  2,  prohibit  the 
judges  from  taking  fees,  or  giving  counsel  in  suits  to  which 
the  king  is  a  party ;  and  there  are  others  of  a  like  nature  here 
and  there  in  the  statute-book,  down  to  the  3  Hen.  YII.  c.  1, 
which  last  act  shows  in  its  preamble  the  necessity  that  still  pre- 
vaUed  for  curbing  judicial  wickedness  in  high  places. 

The  statute  3  Hen.  YII.  c.  1,  is  called  An  Acte  geving  the 
Court  of  Star  Chamber  authority  to  jmnyshe  dyvers  mysde^ 
meanors.  It  recites  that  "the  Ejng  our  Sovereign  Lord 
remembereth  how,  by  unlawful  maintenance,  giving  of  Uveries, 
signs,  and  tokens,  and  retainers  by  indenture,  promises,  oaths, 
writing  or  otherwise,   embraciaries  of  his  subjects,  untrue 
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demeaning  of  sheriffs  in  making  of  panels^  and  other  nntme 
retams,  by  taking  of  money  by  juries^  by  great  riots  and 
mdawfal  assemblies^  the  policy  and  good  rule  of  this  realm  is 
almost  snbdaed'^;  and  then  goes  on  to  ordain  that  ''the 
Chancellor  and  Tr^iimrer  of  England  for  the  time  beings  and 
the  Keeper  of  the  King's  Priyy  Seal^  or  two  of  them^  calling 
to  them  a  bishop  and  a  temporal  lord  of  the  King's  most 
honourable  Conncil^  and  the  two  Chief  Justices  of  the  King's 
Bench  and  Common  Pleas  for  the  time  being,  or  other  i^o 
jnstioes  in  their  absence^  upon  bill  or  information  pnt  to  the 
said  Chancellor  for  the  king,  or  any  other^  against  any  person 
for  any  misbehaving  afore  rehearsed,  have  authority  to  call 
before  them,  by  writ  or  privy  seal,  the  said  misdoers ;  and 
them  and  others  by  their  discretions  to  whom  the  truth  may  be 
known  to  examine ;  and  such  as  they  find  therein  defective, 
to  punish  them  after  their  demerits,  after  the  form  and  effect 
of  statutes  thereof  made  in  like  manner  and  form  as  they 
should  and  ought  to  be  punished  if  they  were  thereof  convict 
after  the  due  order  of  the  law." 

The  reasons  why  such  a  court  as  the  Star  Chamber  should 
exist,  and  the  sort  of  authority  Parliament  intended  to  give  it, 
are  thus  set  forth,  at  the  same  time  that  it  is  evident  the 
power  conferred  by  the  act  is  given  to  a  court  already  in  exist- 
ence, and  specially  described  as  ''  the  Court  of  Star  Chamber.'^ 
Lord  Bacon,  writing  of  the  Star  Chamber,  says :  "  This  court 
is  one  of  the  sagest  and  noblest  institutions  of  this  kingdom. 
For  in  the  distribution  of  courts  of  ordinary  justice,  besides 
the  High  Court  of  Parliament,  in  which  distribution  the  King's 
Bench  holdeth  the  pleas  of  the  crown,  the  Common  Pleas  pleas 
civil,  ihe  Exchequer  pleas  concerning  the  king's  revenue,  and 
the  Chancery  the  pretorian  power  for  mitigating  the  rigour  of 
law,  in  case  of  extremity,  by  the  conscience  of  a  good  man ; 
there  was,  nevertheless,  always  reserved  a  high  and  pre- 
eminent power  to  the  King's  Council  in  causes  that  might,  in 
example  or  consequence,  concern  the  state  of  the  common- 
wealth, which,  if  they  were  criminal,  the  council  used  to  sit  in 
the  chamber  called  the  Star  Chunber;  if  civil  in  the  White 
Chamber,  or  Whitehall.  And  as  the  Chancery  had  the  pre- 
torian power  for  equity,  so  the  Star  Chamber  had  the  censorian 
power  for  offences  under  the  degree  of  capital.  This  court  of 
Star  Chamber  is  composed  of  good  elements,  for  it  consisteth 
of  four  kinds  of  persons — counsellors,  peers,  prelates,  and 
chief  judges.  It  mscemeth  also  principally  of  four  kinds  of 
causes — forces,  frauds,  crimes  various  of  stellionate,  and  the 
inchoations  or  middle  acts  towards  crimes  capital  or  heinous, 
not  actually  committed  or  perpetrated.  But  that  which  was 
prinoipally  aimed  at  by  this  act  was  force,  and  the  two  chief 
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supports  of  force  J  combination  of  multitudes^  and  maintenance 
or  headship  of  great  persons/^* 

Up  to  the  time  when,  as  Palgrave  says,  "  the  Star  Chamber 
raged  with  savage  vigour  for  the  punishment  of  mere  political 
offences,'^  it  would  not  seem  that  the  court  had  drawn  any 
great  amount  of  odium  to  itself  by  acts  of  tyranny  done  in  the 
name  of  justice.  There  were,  now  and  again,  complaints  made 
that  the  council  took  notice  of  causes  which  ought  to  be  tried 
at  common  law ;  but,  on  the  whole,  the  court  had  worked  for 
the  public  good,  discharging  some  of  the  functions  which  are 
now  exercised  by  the  courts  of  Chancery,  Queen's  Bench, 
Admiralty,  and  Probate,  and  constituting,  in  criminal  matters^ 
a  kind  of  court  of  conscience,  administering  justice  rather 
according  to  the  particular  circumstances  of  the  case  than 
the  law  of  it,  and  having  the  advantage  of  freedom  from  the 
forms  and  trammels  of  tho  common  law  procedure.  It  could 
adjourn  a  case  for  further  evidence,  which  a  law  court  could 
not ;  it  could  examine  and  cross-examine  the  principals  in  a 
cause  civil  or  criminal,  and  it  was  entirely  free  from  the  highly 
technical  system  of  pleading  which  often  worked  injustice  in 
the  common  law  courts.  Whether  a  civil  and  a  criminal  court, 
erected  out  of  distinct;  committees  of  the  Privy  Council,  sat  at 
the  same  time  and  by  virtue  of  the  same  authority,  as  Lord 
Bacon  would  seem  to  suggest,  is  a  question  involved  in  much 
obscurity ;  but  it  is  at  least  not  irreconcilable  with  his  state* 
ment  to  suppose  that  the  same  members  of  the  Privy  Council 
discharged  both  the  civil  and  criminal  functions  of  that  body, 
only  changing  their  place  of  meeting  according  to  the  business 

•  It  ifl  but  right  to  state  what  that  great  father  of  English  law,  Sir  E.  Coke, 
who  was  to  Francis  Bacon  what  the  Chief  Justice  of  to-daj  is  to  the  youngest 
barrister  that  is  "sure  to  make  his  way,"  says  on  the  subject  of  the  Star 
Chamber. 

Sir  E.  Coke  {Iiutitutes,  Part  4,  c.  5)  begins  by  showing  out  of  the  EoUs  of 
Parliament  and  Year  Books  the  nature  of  the  cases  triable  in  the  Star  Chamber. 
These  are  identical  with  those  set  forth  in  the  present  paper.  He  then  says  that 
formerly  the  Court  sat  rarely,  because  it  was  not  often  that  flagrant  occasion  was 
given  for  its  interference ;  and  because  then  it  did  not  meddle  with  causes  which 
the  other  Courts  were  competent  to  try.  He  goes  on  to  show  that  the  statute  of 
Henry  VII.  did  not  orifioate  the  Court  of  Star  Chamber,  and  claims  to  the  credit 

ofthe  Court  that  it  dealt  with  offences  *' especially  of  great  men," 

"  to  the  end  that  the  medicine  may  be  according  to  the  disease,  and  the  punish- 
ment according  to  the  offt  nee." 

Sir  E.  Coke  sajs  the  Court  i^  named  of  "  Star  Chamber  "  because  ^'  the  roof  if 
starred."    Ho  explains  the  holding  of  the  Court  coram  regt  et  conoiUo  to  meani 

1.  Before  Lords  and  others  of  his  Majesty's  Priyy  Council. 

2.  Before  the  Judges  of  either  hench,  and  the  Barons  of  the  Exchequer. 

\i.  Before  the  Lords  of  Parliament,  who  howerer  were  not  standing  Judges 
unless  they  were  also  Privy  C<>nncillors. 
And  he  had  so  hiith  an  opinion  of  the  Court  that  he  says,  "  It  is  the  most 
honourable  Court  (our  Parliament  excepted)  that  is  in  the  Christian  world,  both 
in  respect  of  the  Judges  of  the  Court,  and  of  their  honourable  proceedings 
accordmg  to  their  just  jurisdiction,  and  the  ancient  and  just  orders  of  the  Court/' 
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they  had  to  transact.  Sir  Francis  Palgrave,  however,  would 
appear  to  think  that  the  criminal  jurisdiction  of  the  Privy 
•Council  was  alone  vested  in  the  Court  of  Star  Chamber,  the 
jurisdiction  in  civil  causes  being  retained  by  the  body  of  the 
council.  For,  after  stating  that  the  statute  of  Henry  VII., 
which  declared  the  authority  of  the  court,  and  the  21  Henry 
VIII.  c.  20,  which  added  the  President  of  the  Council  to  the 
other  members,  "  virtually  created  the  Court  of  Star  Chamber 
as  it  existed  under  the  Tudors,^'  says  :  *'  The  Privy  Council, 
sitting  as  such  at  Whitehall  and  Greenwich,  gradually  aban- 
doned its  criminal  jurisdiction  to  those  of  its  members  who 
assembled  at  Westminster,  conjointly  with  the  justices  of 
either  bench,  and  under  the  direction  of  the  Lord  High  Chan- 
cellor.'^ Though  it  is  quite  likely  that  the  Privy  Council 
reserved  to  itself  the  right  to  hear  any  complaint  which  might 
be  brought  before  it,  notwithstanding  it  had  delegated  so  much 
of  its  judicial  power  to  its  committee — a  right  which  privy 
counsellors  sometimes  questionably  claimed  to  exercise  by 
taking  their  seats  at  the  board  in  the  Star  Chamber,  though 
they  were  not  regular  members  of  that  court — ^it  is  certain  the 
council,  as  such,  did  not,  at  least  under  the  Tudors  and  the 
Stuarts,  habitually  sit  as  a  court  of  appeal  or  as  a  court  of  first 
instance.  Whatever  the  theory  might  have  been,  the  practice 
was,  since  the  declaratory  act  of  Henry  VII.,  for  the  Star- 
Chamber  to  discharge  both  the  criminal  and  civil  business  of 
the  council.  It  will  be  as  well  here  to  ascertain  what  power  was 
actually  wielded  by  the  Star  Chamber,  what  the  procedure  in 
the  court  was  from  summons  to  execution,  and  then  to  indicate 
the  causes  which  led  to  its  ruin. 

The  Court  of  Star  Chamber  had  jurisdiction  both  in  civil 
and  criminal  causes,  and  could  enforce  its  sentences  by  any 
pimishment  short  of  death,  and  dispossession  of  freeholds^ 
Even  these  two  extreme  punishments  it  was  able  to  inflict  by 
indirect  means,  as  will  be  shown  later  on. 

As  a  court  of  civil  law,  it  entertained  suits  by  the  king's 
almoner  for  the  delivery  of  deodands,  and  the  goods  of 
suicides,  felons,  etc.  It  also  took  cognizance  of  '^  great  matters 
of  interest  betwixt  the  king  and  his  subjects,  which  are  accom- 
panied with  conveniency  of  state  as  well  as  meum  aiid  tuum.*' 
One  large  branch  of  its  practice  lay  in  the  hearing  of  causes 
against  corporations,  abbeys,  great  lords,  and  others  whom  it 
was  difficult  to  reach  through  the  common  channels  of  the 
law.  It  was  a  reason  very  frequently  given  for  applying  to 
the  council  that  the  defendant  was  a  person  of  so  great  influ- 
ence that  a  fair  trial  could  not  be  had  at  common  law.  Alien 
merchants,  women  who  had  been  cheated  of  their  jointure, 
aoitors  in  testamentary  matters,  in  prize  claims,  in  actions  for 
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collisions  at  sea,  and  the  people  of  Jersey  and  Guemsej', 
appeared  as  parties  to  actions  in  this  court.  No  other  meanB 
of  redress  were  available  for  them,  and  so  long  as  the  Star 
Chamber  fiimished  the  means,  it  was  doing  good  servioe,  and 
no  one  felt  disposed  to  question  too  closely  the  soundness  of 
its  jurisdiction. 

Whenever  a  question  arose  involving  the  title  to  a  freehold, 
the  practice  of  the  court  was  to  send  the  issue  to  be  tried  in 
one  of  the  common  law  courts,  and  when  the  return  was  made 
to  proceed  with  the  cause  to  which  such  question  had  been 
incidental.  As  a  court  of  appeal,  it  does  not  seem  to  have 
done  much,  though  theoretically  an  appeal  lay  to  it  from  the 
courts  of  the  W  ardens  of  the  Marches,  the  courts  of  the 
Stanaries,  and  those  of  the  counties  Palatine ;  and  there  are 
instances  recorded  of  writs  of  ceriAorwri  addressed  to  these 
courts,  ordering  cases  which  had  been  brought  before  them 
to  be  transferred  to  the  Court  of  Star  Chamber. 

As  a  criminal  court,  the  jurisdiction  extended  to  ''  cases 
which  in  strictness  of  law  cannot  be  otherwise  questioned,  and 
may  be  here  examined'' ;  causes  of  special  limitation  by  Act 
of  Parliament ;  and  causes  which  were  also  cognisable  by  the 
courts  of  common  law.  The  way  in  which  the  court  laid  hold 
•of  offences  of  the  class  last  mentioned  may  be  best  stated  in 
Hudson's  own  words.  He  says:  ''Being  now  to  treat  of 
criminal  causes  I  must  begin  with  the  highest,  and  therein  I 
shall  show  that  all  offences  may  be  here  examined  and 
punished,  if  it  be  the  king's  pleasure,  as  treason  and  murder, 
felony  and  trespass;  but  then  are  not  all  these  offences 
punished  as  trespasses,  and  not  capitally ;  for  if  it  please  the 
king  to  remit  his  justice,  and  yet  not  so  that  the  world  shall 
have  notice  of  the  offence,  he  may  call  a  traitor  to  this  bar,  and 
take  acknowledgment,  and  fine  and  ransom  him."  Thus  it 
was  under  a  show  of  mercy,  of  a  desire  to  mitigate  the  severity 
of  the  law,  without  setting  the  law  aside,  tibat  cases  whid^ 
were  properly  triable  at  common  law,  were  brought  into  the 
Star  Chamber ;  and  the  benefit  supposed  to  accrue  to  a  man  in 
consequence  was  deemed  to  outweigh  the  disadvantage  of  trial 
by  persons  who  were  not  his  peers,  nor  sworn  to  do  justice  in 
his  particular  case.  Hudson  is  of  opinion  that  this  last  was 
very  far  from  being  a  disadvantage,  for  he  says, ''  subjects  may 
as  safely  repose  themselves  in  the  bosoms  of  those  honourable 
lords,  reverend  prelates,  grave  judges,  and  worthy  chancellors, 
as  in  the  heady  current  of  burgesses  and  meaner  men,  who 
run  too  often  in  a  stream  of  passion  after  their  own  or  some 
private  man's  affections."  The  tender  considerations  of  the 
prince  for  his  erring  subjects,  his  refusal  even  at  the  cost  of 
violations  of  the  constittttion,  to  hand  them  over  to  condign 
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ponisliment,  which  would  only  have  the  effect  of  hardening 
or  destroying  them,  are  ingeniously  pat  by  the  apologisk  of 
the  court ;  but  though  there  might  be  some  ground  for  this 
assertion  with  reference  to  Plantagenet  times — ^but  then  the 
criminal  jurisdiction  of  the  Star  Chamber  was  not  developed 
— -people  will  not  be  disposed  to  give  the  princes  of  the  House 
of  Tudor  still  less  of  the  House  of  Stuart,  credit  for  so  much 
disinterestedness  and  exalted  virtue.  They  will,  it  is  to  be 
feared,  rather  think  that  the  power  to  ^'take  acknowledgment, 
fine,  and  ransom,^'  of  people  who  else  would  be  destroyed 
or  imprisoned  at  the  king's  expense,  for  their  offences,  was  the 
reason  why  common  law  offences  should  have  been  drawn  into 
the  Star  Chamber.  As  a  matter  of  fact  this  was  so.  £mp8on 
ttid  Dudley  set  the  hateftd  example  of  exacting  enormous 
fines  under  colour  of  a  judicial  sanction,  which  was  not  based 
upon  any  known  rule  of  law,  but  was  dictated  by  the  caprice 
of  the  judge  or  the  emptiness  of  the  exchequer  at  the  moment. 
Though  these  men  were  punished  for  their  temerity,  their  ex- 
ample had  many  imitators.  Ruinous  fines  were  inflicted  for 
offences  perfectly  venial,  without  any  regard  to  that  clause  of 
the  Great  Charter,  which  forbids  the  imposition  of  such  a  fine 
as  will  disable  a  man  from  earning  his  livelihood.  Even  Hud- 
son speaks  of  the  fines  as  "  trenching  to  the  destruction  of  the 
offender's  estate,  and  utter  ruin  of  him  and  his  posterity .'' 

The  causes  which  ^^  in  strictness  of  law  cannot  be  otherwise 
questioned,  and  may  be  here  examined,''  included  forgery, 
perjury,  riot,  maintenance,  fraud,  libel,  and  conspiracy.  The 
perjury  was  not  merely  that  committed  by  a  witness  coram 
judice.  For  such  an  offence  punishment  was  provided  by  5 
Elizabeth  c.  9,  which  inflicted  a  fine  of  twenty  pounds,  or  in 
default  sentenced  the  delinquent  to  the  pillory  and  naiUng  of 
both  ears.  In  considering  punishment,  the  Star  Chamber 
acted  analogously  to  the  statute,  but  extended  its  authority 
very  much  further.  It  punished  perjuries  committed  by  jury- 
men, who  gave  a  verdict  against  the  evidence,  or  sold  their 
verdict,  or  did  anything  which  the  Star  Chamber,  judging  of 
fact,  law,  and  punishment,  deemed  to  constitute  perjury ;  and 
this  last  came  to  mean  that  any  jury  which  had  given  a  verdict 
contrary  to  what  the  court  thought  should  have  been  given, 
was  '^  in  danger  of  the  council."  There  are  many  instances  of 
heavy  fines  imposed  upon  juries,  one  of  the  most  celebrated 
being  that  of  the  jury  in  4  and  5  Philip  and  Mary,  which 
acquitted  Throckmorton  of  treason,  upon  evidence  which  the 
Star  Chamber  thought  suflicient  to  warrant  a  conviction.  The 
jurors  were  imprisoned,  and  some  of  them  attempting  to  jus- 
tify themselves  before  the  council,  were  fined  in  sums  varying 
fieom  two  thousand  pounds  to  a  thousand  marks  each.    Other 
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cases  there  are  in  abundance^  but  Hudson's  words  are  conclu- 
sive to  show  the  practice  of  the  court  toward  those  whom  it 
considered  to  have  broken  their  oaths  to  "  well  and  truly  try, 
and  true  deliverance  make."  He  says,  '^  And  in  the  reigns  of 
Henry  VII.,  Henry  VIII.,  Queen  Mary,  and  the  beginning  of 
Queen  Elizabeth's  reign,  there  was  scarce  one  term  pretermitted 
but  some  grand  inquest  or  jury  was  fined  for  acquitting  felons 
or  murderers.''  In  this  way  the  Star  Chamber  which  refrained 
from  sentences  of  death,  sometimes  intimidated  juries  into  ver* 
diets  which  were  against  their  consciences  and  their  oaths,  for 
it  was  not  often  a  jury  made  such  a  stand  as  that  which 
acquitted  Sir  Nicholas  Throckmorton.  But  before  condemning 
wholly  the  practice  of  the  court  in  regard  to  juries,  it  will  be 
as  well  to  ascertain  whether  there  was  any  ground  on  which  its 
practice  might  rest,  and  very  little  search  will  prove  that  there 
actually  was  such  ground.  Hudson  cites  a  number  of  cases 
in  which  the  jury  had  been  ''laboured"  beforehand,  and  gave 
their  verdict  without  regard  to  the  evidence ;  but  a  less  partial 
witness  than  he.  Sir  Francis  Palgrave,  in  his  treatise  on  the 
Privy  Council  already  quoted,  says,  "  trial  by  jury  has  been, 
and  may  be,  so  affected  by  the  general  position  of  society  as  to 
become  an  active  instrument  of  mischief  and  oppression.  Trial 
by  jury  may  now  be  called  a  tribunal  composed  of  the  peers  of 
the  defendant  or  of  the  accused.  It  has  become  so,  at  least  in 
theory,  by  the  alteration  of  the  law,  which  allows  the  jury  to 
be  the  judges  of  the  truth  of  the  evidence  given  before  them, 
but  this  practice  is  comparatively  recent,  and  engrafted  upon 
the  ancient  institution."  The  jurors  in  former  times  were  in 
fact  the  witnesses,  being  summoned  for  the  very  reason  that 
they  knew  or  were  supposed  to  know,  about  the  facts  in  the 
cause  to  be  tried.  I'he  sheriff  was  bound  to  summon  such 
persons  whose  knowledge  was  often  derived  from  no  more  than 
mere  gossip,  the  hearsay  of  the  village  or  the  district.  Jurors 
with  minds  already  prejudiced,  or  so  well  informed  upon  the 
facts  of  the  case  as  to  allow  of  prejudices  previously  enter- 
tained having  play,  were  the  triers ;  and  it  is  not  remarkable 
that  they  often  arrived  at  verdicts  both  improper  and  untrue. 
In  much  later  times  the  difficulty  has  been  experienced  of 
procuring  the  only  verdicts  warranted  by  the  evidence  — 
e.  gr.,  Welsh  juries — imbued  with  local  or  national  sympathies, 
and  when  the  potency  of  such  sympathies  in  remote  ages, 
coupled  with  the  constitution  of  the  juries  as  already  described 
is  taken  into  consideration,  one  is  able  to  see  at  least  a  possi- 
ble need  for  the  interference  of  the  council  in  order  to  keep 
clean  the  fountains  of  justice.  In  the  83  Edward  I.,  the  king 
and  council  agreed  upon  a  definition  of  *' coni^piracy,"  which 
was  intended  to  include  jurors.     Those  who  bound  themselves 
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*'by  oath,  covenant,  or  alliance,  that  each  will  aid  and  sustain 
the  other  in  falsely  and  maliciously  indicting  or  causing  to  be 
indicted,  <w  in  falsely  acquitting,  or  in  raising  and  maintaining 
any  false  plea,''  were  to  be  deemed  conspirators.  The  courts 
of  law,  however,  held  that  jurors  were  not  within  th^s  defi- 
nition, and  the  evil  which  the  king  and  council  intended  to 
remedy,  remaining  unabated,  the  sovereign  arm  was  kept 
stretched  out  until  the  evil  having  disappeared,  while  the 
remedy  grew  ever  more  powerful,  it  became  itself  to  be  an 
unbearable  nuisance.  But  originally  this  was  not  so.  Besides 
taking  notice  of  perjury  in  the  common  law  courts,  the  Star 
Chamber  punished  the  same  offence  when  committed  in  the 
Ecclesiastical,  Stannary,  and  Chancery  courts. 

Riot  included  unlawful  assemblies,  forcible  entries  and  de- 
tainers, waylaying  for  the  purpose  of  committing  an  assault, 
assaults  on  privileged  persons,  and  duels.  These  were,  most 
of  them,  common  law  offences,  but  were  triable  in  the  Star 
Chamber  by  virtue  of  that  extraordinary  power  which  the 
court  arrogated  to  itself  in  the  course  of  time,  and  which  was 
confirmed  by  8  Henry  VII.  c.  1.  With  regard  to  duellists, 
though  at  times  they  were  severely  punished,  especially  if  there 
had  been  any  knavery  in  the  arrangements  for  carrying  out 
the  duel,  at  other  times  the  punishment  imposed  on  them 
was  no  more  than  that  the  reprimand  of  the  court  should  be 
read  by  the  judge  of  assize,  on  his  next  arrival  in  the  neigh- 
bourhood where  the  duel  had  taken  place. 

Fraud  included  conveyances  and  gifts  in  order  to  defraud 
creditors.  Maintenance  was  not  only  the  factious  support 
given  by  great  men  to  their  inferiors  in  order  to  enable  them 
to  maintain  their  suits  at  law  till  the  defendant,  a  person 
inimical  to  the  lord,  was  weary  to  pursue  his  right  or  was 
ruined,  but  it  included  the  meaner  sins  of  pettifoggers  whp 
backed  up  a  doubtful  or  a  dirty  case  on  the  understanding  that 
costs  should  come  out  of  the  other  side. 

Of  the  law  of  libel,  which  was  moulded  in  the  Star  Cham- 
ber, Hudson  says,  "  In  all  ages  libels  have  been  severely 
punished  in  this  court,  but  most  especially  they  began 
to  be  frequent  about  the  forty-second  and  forty-third  of  Eliza- 
beth, when  Sir  E.  Coke  was  her  Attorney-General.  In  the 
eye  of  the  court  a  man  was  guilty  of  libel  who  "  scoffed  at  the 
person  of  another  in  rhyme  or  prose '' ;  if  he  personated  him 
"thereby  to  make  him  ridiculous^';  if  he  annoyed  him  by 
parading  his  effigy  in  a  contemptuous  manner ;  *'  or  by  writ- 
ing of  some  base  or  defamatory  letter,  and  publishing  the  same 
to  others,  or  some  scurvy  love-letter  to  himself,  whereby  it  is 
not  likely  but  he  should  be  provoked  to  break  the  peace ;  or 
to  publish  disgraceful  or  false  speeches  ag^nst  any  eminent 
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man  or  pablic  officer/'  There  are  cases  of  convictions  for 
libel  where  the  accused ''  spoke  certain  wortls  against  the  Lord 
Cardinal '';  used  nncinl  words  to  the  Sheriff  of  London ;  and  in 
Elizabeth's  time  a  man  was  pilloried  for  saying  Lord  Djer  was 
a  corrupt  judge.  Whitelocke,  a  barrister^  was  charged  before 
the  court  for  having  advised  a  client  that  a  commission  issued 
hj  James  I.  was  illegal.  John  Selden  was,  in  the  same  r^gn, 
summoned  on  account  of  a  passage  in  his  History  of  Tithes, 
whereby  he  had  thrown  doubt  upon  the  clergy's  claim  of  divine 
right  to  them.  Some  students  of  Lincoln's  Inn  were  brought 
before  the  court  for  having  at  a  wine  party  drunk  "  Confu8io& 
to  the  Archbishop  I"  (Laud).  The  informer  against  them  was 
their  own  servant^  and  the  Earl  of  Dorset^  who  sat  at  the  council 
boards  took  advantage  of  the  circumstance  to  excuse  the  stu- 
dents by  suggesting  that  the  man  being  coustantly  in  and  out 
of  the  room^  had  heard  only  part  of  the  toast^  which^  he  said^ 
probably  was^ ''  Coufusion  to  the  Archbishop's  enemies  I"  The 
students  were  dismissed  with  a  severe  reprimand.  Publishers 
of  a  Ubel  were  as  severely  punished  as  the  makers ;  and  '*  to 
hear  it  sung  or  read^  and  to  laugh  at  it^  and  to  make  merriment 
with  it,  hath  ever  been  held  a  publication  in  law/'  says  Hud« 
son,  who  would  also  appear  to  be  the  high  priest  of  that  im- 
moral doctrine,  until  recently  taught  by  the  English  law,  that 
the  greater  the  truth  the  greater  is  the  libel.  For  when  citing  a 
case  in  which  a  ''  scandalous  letter"  had  been  sent,  he  says 
with  some  show  of  indignation,  ''and yet  the  defendant  would 
have  undertaken  to  have  proved  the  contents  of  the  letter  to 
have  been  true,  he  thereby  charging  himself  (the  plaintiff)  with 
bribery  and  extortion  in  his  place."  Further  on  he  mentions 
^'two  gross  errors.  1.  That  it  is  no  libel  if  the  party  put  his 
hand  unto  it.  2.  That  it  is  not  a  libel  if  it  be  true ;  both  which 
have  been  long  since  eacfpeUed  out  of  this  court  J^ 

Conspiracy  included  false  accusations  and  malicious  prose* 
cutions.  A  man  named  Lee  was  pilloried,  lost  his  ears,  and 
was  branded  with  F.  A.  on  the  face,  for  accusing  some  lords 
of  the  Gunpowder  Plot. 

In  virtue  of  its  high  jurisdiction,  ''  which  by  the  arm  of 
sovereignty  punisheth  errors  creeping  into  the  Commonwealth, 
....  yea,  although  no  positive  law  or  continued  custom  of 
common  law  giveth  warrant  to  it,"  the  Star  Chamber  punished 
disobedience  to  royal  proclamations ;  attempts  to  coin,  to  com- 
mit burglary  or  murder ;  and  to  extort  money  from  foolish 
young  men  through  the  medium  of  infamous  women  feigning 
themselves  married.  It  also  punished  uncivil  conduct  towards 
magistrates ;  arresters  of  privileged  persons,  the  keepers  of 
dicing-houses,  and  bowling  alleys ;  enticers  of  young  men  into 
unthrifty  marriages ;  engrossers  of  wares  in  order  to  raise  the 
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price ;  spreaders  of  false  news ;  entanglers  of  young  men  in 
money  difficulties;  iuvokers  of  evil  spirits.  Favouritism  by 
sherifiBs,  troublesome  behaviour  on  the  part  of  members  of 
guilds^  misconduct  of  privy  councillors,  abuse  of 
officials — as  when  Latdier  and  Skinner  whipped 
in  Bridewell — were  all  punished  in  .the  Star  Chamber ;  ''in  a 
word,  there  is  no  offence  punishable  by  any  law,  but  if  the  court 
find  it  to  grow  in  the  Commonwealth,  thiiB  court  may  lawfially 
punish  it,  except  only  where  life  is  questioned/' 

Arrests  were  made  under  a  privy  seal,  or  on  the  warrant  of 
the  board.  Summonses  were  issued  by  the  same  authority.  The 
accused  was  privately  examined,  and  encouraged  to  confess 
and  submit  himself  to  the  mercy  of  the  court,  whereby  he  often 
met  a  lighter  sentence  than  if  the  law  were  allowed  to  run  its 
ordinary  course  with  him.  ''  But  in  all  these  cases  this  is  a 
court  rather  of  mercy  than  of  justice,  for  if  those  capital  offences 
should  be  proceeded  against  capitally,  then  must  men  be  tried 
by  course  of  indictment  by  their  peers  per  legem  terrce"  (Hud- 
son). If  the  prisoner  confessed,  his  admission  was  written 
down,  and  shown  to  him  when  he  was  brought  to  the  bar,  and 
then  if  he  recognized  it,  sentence  was  passed  according  to  the 
discretion  of  the  court ;  if  he  denied  it,  witnesses  were  called 
to  prove  it,  and  Hudson  says  that  in  such  cases  the  court  in 
his  time  often  strained  the  confession  unfairly  against  the  pri- 
soner. There  was  no  jury,  and  the  court  needed  not  to  be 
unanimous.     The  president  had  a  casting  rote. 

Concerning  punishments,  Hudson  says  they  are  ''  now  of 
late  imposed  secundum  qualitcUem  delicti,  and  not  fitted  to  the 
estate  of  the  person  so  that  they  are  rather  in  terrorem  poptdi 
than  for  the  true  end  for  which  they  were  intended."  If  this 
was  true  of  Hudson's  time,  it  was  much  more  true  of  the  time 
of  the  next  and  last  generation  of  practitioners  in  the  Star  Cham- 
ber. The  fines  imposed  by  the  court  in  Charles  the  First's  reign 
were  so  wildly  extravagant  that  they  defeated  the  object  of  the 
imposers,  unless,  as  was  the  case  with  the  last  judgments  pro- 
nounced by  the  Star  Chamber,  the  intention  was  to  imprison 
indefinitely  as  well  as  to  ruin  irretrievably.  Imprisonments 
were  ordered  in  the  Fleet,  in  the  Tower,  and  formerly  in  the 
Marshalsea.  Loss  of  ears  was  the  lot  of ''  perjured  persons, 
infimious  libellers,  scandalors  of  the  state,  and  such  like."  Brand- 
ing in  the  face  and  slitting  the  nose  were  the  punishments  of 
forgers  of  false  deeds,  conspirators  to  take  away  the  life  of  in- 
nocents, false  scandal  upon  the  judges,  and  first  personages  of 
the  realm."  Whipping  was  used  in  ''  great  deceits,"  and  in 
oases  where  ''  a  clamorous  person  in  formd  pauperis  prose- 
cateth  another  falsely,  and  is  not  able  to  pay  him  his  costs." 
There  was  also  the  punishment  of  "  wearing  papers^"  which. 
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notwithstanding^  Hudson  says  it ''  hath  been  nsed  in  all  ages,'' 
I  have  not  been  able  to  ascertain  what  it  was.  It  seems  to 
have  been  at  one  time  the  panishment  for  perjury,  '*  but  since 
Elizabeth,  a  punishment  for  oppressors  and  great  deceits/' 
*'  Sometimes  the  punishment  is  by  the  wisdom  of  the  court 
•invented  in  some  new  manner  for  new  offences,  as  for  Traske, 
who  raised  Judaism  up  from  death,  and  forbade  the  eating  of 
swine's  flesh.  He  was  sentenced  to  be  fed  with  swine's  flesh 
when  he  was  in  prison."  In  a  civil  cause  damages  were 
assessed  by  the  court,  the  intervention  of  a  jury  being  a  thing 
unknown  there. 

The  orders  and  sentences  of  the  Star  Chamber  were  en- 
forced, and  contempts  were  punished  by  fine  and  imprison- 
ment ;  but  Hudson  says,  and  we  may  without  any  effort  believe 
him,  '^  there  was  scarce  a  man  found  so  impudent  as  would 
struggle  with  the  sentence  of  this  high  court." 

Such  were  the  practice  and  procedure  of  the  Star  Chamber 
Administering  the  judicial  powers  of  the  Privy  Council.  So 
great  an  authority,  so  undefined,  and  so  avowedly  beyond  the 
control  of  either  statute  or  common  law,  could  not  fail  to  be 
abused,  however  beneficial  the  exercise  of  it  might  originally 
have  been.  As  satisfying  a  want  which  the  known  law  did 
not  meet,  as  a  corrector  of  abuses,  ^^  creeping  into  the  Com- 
monwealth," as  the  curber  of  licentious  and  violent  persons, 
and  as  the  means  of  putting  in  action  the  king's  patria  potes-* 
tas  for  the  protection  of  women,  wards,  and  adolescents,  and 
for  other  domestic  purposes,  the  Star  Chamber  was  well  suited 
to  the  men  and  manners  of  a  half-barbarous  era.  It  was,  also, 
perhaps,  justified  by  the  exceptional  position  in  which  Eliza- 
beth and  her  government  found  themselves,  and  it  is  certain 
that  in  Elizabeth's  reign  the  authority  of  the  Star  Chamber 
was  at  its  height.  But  such  an  institution  was  altogether  un- 
fitted for  Englishmen  of  the  time  of  James  I.  and  Charles  I. 
The  ills  whi<£  it  was  designed  to  remedy  had,  many  of  them, 
disappeared,  and  such  as  remained  the  common  law  courts  and 
the  Cfourt  of  Chancery  were  quite  able  to  cope  with.  As  a 
matter  of  fact,  the  Sta^  Chamber  had  of  late  years  relinquished 
to  those  courts  a  vast  amount  of  its  business.  It  applied  itself  as 
an  instrument  of  state  rather  than  of  law,  to  the  punishment  of 
''mere  political  offences,"  and  gradually  intensified  the  extra- 
vagance of  its  decrees  till  it  raged  with  that  "  savage  vigour" 
which  procured  its  overthrow. 

Almost  the  first  business  of  the  House  of  Commons  in  the 
first  Session  of  1641  was  to  take  into  its  serious  consideration 
the  petitions  of  Prynne,  Burton,  Bastwtick,  Alexander  Leigh- 
ton,  and  Lilbume,  who  had  suffered  the  worst  of  the  Star 
Chamber's  terrors,  for  offences  purely  political^  and  some  of 
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them  so  trifling,  even  when  judged  by  the  Star  Chamber^srnles> 
that  had  there  not  been  vengeance  to  satisfy,  much  more  than 
a  desire  to  prevent  inconvenience  to  the  State,  the  petitioners 
conld  not  have  been  sentenced  to  the  dreadful  punishments  of 
which  they  underwent  the  most  ignominious  part.  The  debate, 
as  reported  by  Rushworth,  will  well  repay  the  labour  of  read- 
ing it.  The  result  of  the  debate  was  the  appointment  of  a 
committee,  upon  whom  was  laid  the  duty  of  examining  into  the 
merits  of  the  petitions.  The  petitioners  were  released  from 
the  dungeons  into  which  they  had  been  flung  by  the  patria 
potestas  ;  and  Lord  Andover,  upon  the  report  of  the  committee^ 
obtained  leave  to  bring  in  his  Bill  for  the  abolition,  of  the  Star 
Chamber.  Either  intentionally  or  ignorantly,  probably  the 
former,  he  gave  the  go-bye  to  the  fact  that  the  Star  Chamber 
had  existed  before  the  statute  of  Henry  VII.,  and  taking  that 
statute  for  his  standpoint,  as  the  first  which  had  recognized 
the  court  at  all,  he  proceeded  to  show  how  the  authority  con- 
ferred by  it  had  been  abused.  The  House  of  Commons  passed 
the  Bill,  and  sent  it  to  the  Upper  House.  Their  lordships  de- 
sired a  conference,  and  proposed  that  the  Star  Chamber, 
instead  of  being  abolished,  should  be  once  more  restricted  in 
its  operation  to  the  statute  of  Henry  VII.  But  the  Commons 
were  determined  to  wipe  out  the  blot  altogether  from  the  Con- 
stitution, and  after  a  slight  resistance  the  Lords  passed  the 
Bill. 

The  16  Charles  I.,  c.  10,  An  Act  for  the  Regulating  the 
Privy  Council,  and  for  talcing  away  the  Court  commonly 
called  the  Star  Chamber,  recites  a  number  of  statutes  relating 
to  the  council,  and  the  two  statutes  relating  to  the  Star  Cham- 
ber, and  with  special  reference  to  the  3  Henry  VII.,  c.  1, 
says,  '^  But  the  said  judges  have  not  kept  themselves  to  the 
points  limited  by  the  said  statute,  but  have  undertaken  to  punish 
where  no  law  doth  warrant,  and  to  make  decrees  for  things 
having  no  such  authority,  and  to  inflict  heavier  punishments 
than  by  any  law  is  warranted^' ;  and  because  matters  taken 
before  the  Star  Chamber  can  be  taken  in  the  ordinary  course 
of  justice,  elsewhere  and  by  common  law ;  "  and  forasmuch  as 
the  reasons-  and  motives  inducing  the  erection  and  continuing 
of  that  court  do  now  cease,  and  the  proceedings,  censures,  and 
decrees  of  that  court  have  by  an  experience  been  found  to  be 
an  intolerable  burden  to  the  subjects,  and  the  means  to  intro^ 
duce  an  arbitrary  power  and  Government" ;  and  also  because 
of  the  mischievous  meddling  of  the  court  in  civil  causes, 
whereby  "great  and  manifold  mischiefs  and  inconveniences 
have  arisen  and  happened,  and  much  uncertainty  by  means  of 
such  proceedings  hath  been  conceived  concerning  men^s  rights 
and  estates,^'  the  Act  goes  on  to  abolish  in  the  most  sweeping 
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way  the  hatefitl  courts  and  to  forbid  the  restoratioii  of  it  or 
the  erectioii  of  any  court  like  it. 

This  was  a  bitter  morsel  for  Charles  to  swallow.  It  de- 
priyed  him  of  the  power  to  enrich  his  treasury  by  fines  which 
could  be  imposed  at  the  discretion  of  his  own  conncillors ;  and 
it  took  away  that  power^  yet  dearer  to  arbitrary  men,  of  Tin- 
dictively  pursuing  and  cruelly  punishing  those  who  dared  to 
resist  his  ordinances.  It  was  tendered  for  his  assent  along 
with  the  bill  for  abolishing  the  High  Commission ;  and  when, 
on  the  8rd  July^  1641^  the  king  came  down  to  the  House  of 
Lords  to  giye  his  assent  to  a  number  of  bills,  it  was  supposed 
these  two  would  have  been  amon^  them.  The  discontent 
which  followed  upon  the  discovery  that  these  bills  were  held 
over,  expressed  itself  so  strongly  that  it  reached  the  king^s 
ears.  Charles  came  down  on  the  5th  July,  and  assented  to 
the  abohtion  bills^  and  referring  to  the  discontent,  said^  ''Me- 
thinks  it  seems  strange  that  anyone  should  think  I  could  pass 
two  bills  of  that  importance  that  these  were,  without  taking 
some  fit  time  to  consider  of  them ;  for  it  is  no  less  than  to 
alter,  in  a  great  measure,  those  fundamental  laws,  ecclesiastical 
and  civil,  which  many  of  my  predecessors  have  established.^ 
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BY  THE  Bl!V.  B.  ETDlTrEB,  K.A. 

TowABDS  the  middle  of  June,  when  the  Indian  hot  season  is 
about  to  terminate,  let  the  eye  turn  where  it  wiU,  it  sees 
vegetation  languishing  and  all  but  dead.     For  eight  months 

freviouflly  there  has  scarcely  been  a  shower ;  for  two  and  a 
alf  there  has  blown  a  wind,  hot  as  the  blast  of  a  furnace, 
which  has  reduced  rivers  of  respectable  magnitude  to  brooks, 
and  has  left  streams  of  inferior  size  literally  dry  channels. 
Trees  or  plants  with  leaves  of  a  lively  green  are  scarcely  to  be 
met  with,  except  in  gardens  where  appliances  exist  for  arti- 
ficial irrigation.  The  animals  have  crept  away  into  comers, 
and  are  at  no  season  of  the  year  less  obtrusive.  Indeed,  one 
great  section  of  the  animal  kingdom — ^the  insect  class — is 
almost  wanting,  the  greater  number  of  its  varied  tribes  exist- 
ing at  that  season  in  the  chrysalis  state. 

But  by  and  by,  clouds,  escaping  over  the  tops,  or  through 
the  passes  of  that  great  rocky  rampart  which  figures  in  maps 
as  tiie  Western  Ghauts,  pile  themselves  around  the  central 
Indian  sky.  After  having  several  times  threatened  rain,  and 
again  withdrawn  the  menace,  till  the  repeated  crying  of  "wolf, 
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wolf  lias  produced  the  nsnal  effect  of  making  people  pay  little 
or  no  attention  to  the  warning  voice,  even  when  it  Bounds  more 
earnest  than  nsoal,  they  finally  begin  to  discharge  themselves 
on  the  earth.  Sometimes  the  rainy  season  (caused  by  the  south- 
west monsoon)  comes  on  gradually:  more  commonly,  how- 
ever, a  magnificent  thunder  storm  inaugurates  its  reign.  The 
dry  and  thirsty  land  in  a  few  hours  becomes  green  as  emerald, 
and  the  animals  reassert  their  place  in  creation.  It  would 
scarcely  be  relevant  to  the  present  subject  to  point  out  the 
several  elements  which  go  to  constitute  the  wondrous  transfor- 
mation so  gladdening  to  the  eye :  it  is  enough  to  note  the  phe- 
nomena presented  by  the  insect  world. 

Within  a  week  after  the  rainy  season  has  established  itself, 
the  number  of  insects  which  have  quitted  the  state  of  suspended 
animation,  if  one  can  caU  it  so,  and  flown  forth  from  their  living 
graves,  is  very  great,  nor  are  their  beauties  withheld  from 
human  observation.  The  night  has  just  set  in,  outside  the 
atmosphere  is  moist,  inside  it  is  somewhat  close,  and  Pater- 
familias, in  sitting  down  to  tea,  directs  that  the  doors  shall  be 
thrown  open.  The  order  is  carried  out,  when  a  multitude 
of  uninvited  gnests  at  once  present  themselves,  attracted,  it 
must  in  justice  be  stated,  not  by  his  viands,  but  by  the  argand 
lamp  which  bums  so  brilliantly  upon  his  table.  They  are 
insects  of  very  varied  families.  On  the  first  two  or  three 
occasions  when  this  occurs,  the  novelty  of  the  spectacle  makes 
one  reluctant  to  interfere  with  it  in  any  way ;  but  before  long 
scientific  ardour  receives  a  check  of  an  unromantic  character. 
As  roughs  may  intermingle  with  thoroughly  respectable  pro- 
cessionists, so  flying  bugs,  especially  a  black  species,  troop  in 
at  the  door  with  the  rest  of  the  insect  world,  and,  being  some- 
what clumsy  in  their  flight,  are  exceedingly  prone  to  fall  full 
length  into  the  cups  of  tea.  Their  smell  is  precisely  that  of 
the  domestic  pest  to  which  they  have  so  close  an  afiinity ;  and 
we  fancied,  though  it  may  have  been  no  more  than  fancy;  that 
they  imparted  both  that,  and  a  peculiar  taste  to  the  tea  into 
which  they  tumbled,  so  that  in  all  cases  the  cup  degraded  by 
the  presence  of  such  visitants  was  sent  away.  It  was  therefore 
found  the  best  policy  to  keep  the  doors  closed  till  tea  was  over, 
and  then  fling  them  open,  to  aSbrd  ingress  to  the  insect  crowd 
waiting  outside.  When  at  length  leave  was  granted,  the  rush 
began.  In  they  trooped,  great  and  small,  representatives  of 
this,  and  representatives  of  that  order :  aQ  directing  their  way 
to  the  common  centre  of  attraction,  the  lamp  upon  the  table. 
It  was  impossible  to  prevent  many  from  burning  their  wings 
or  perishing  in  the  flame. 

The  Coleoptera  figured  in  large  numbers,  many  distinct 
families  sending  each  a  contingent  to  the  genend  muster.    One 
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or  two  predatory  Cidndelas  were  there,  though  smaller  in  size, 
and  more  sombre  in  colour  than  the  pretty  species  of  this 
country.  The  lamoUicorn  beetles  came;  but  there  was  no- 
thing to  wonder  at  in  this  :  it  being  very  common,  even  when 
other  insects  were  absent,  for  a  species  of  this  tribe,  belonging 
to  the  genus  Bulboceros  to  wing  its  droning  flight  in  at  the 
door,  and  up  and  down  the  room,  after  which  it  was  wont  ta 
tumble  backwards  on  the  ground,  and  lie  struggling  for  some 
time  before  it  could  regain  its  footing,  or  acquire  lever  power 
8u£Gicient  to  rise  upon  the  wing.  Species  of  genera  with  soft 
elytra  were,  beyond  others,  numerous  in  individuals;  and  this 
was  remarkable  about  them,  as  it  was  indeed  more  or  less  of 
all  the  other  families,  that  every  fortnight  or  so,  the  species 
changed,  those  that  were  common  at  the  beginning  growing 
more  rare,  and  those  of  which  there  had  been  seen  but  a  single 
individual  or  two  becoming  numerous. 

One  of  the  Cimicidce  has  been  already  mentioned.  Other 
Hemiptera  presented  themselves  for  observation,  the  one  that 
left  the  deepest  trace  upon  the  memory  being  a  large  licduvius, 
which  on  being  seized,  would  turn  round,  and  with  its  suctorial 
mouth  inflict  a  deep  envenomed  wound  on  the  finger. 

The  Orthoptera  sent  to  the  assembly  some  species  of  the 
locust  family,  this  being  noticeable  about  their  habits  that, 
whereas  the  other  insects,  while  they  remained  with  us,  kept 
with  tolerable  steadiness  to  the  table,  and  somehow  managed 
to  take  themselves  off  altogether  before  morning,  these,  after 
having  had  enough  of  the  table,  manifested  certain  proclivities 
towards  the  wall,  with  which  they  soon  made  acquaintance 
and  from  which  they  were  in  no  hurry  to  depart,  for  they 
were  often  to  be  seen  standing  there  in  a  sleepy  way  after 
sunrise. 

A  very  interesting  Neuropterous  insect,  though  not  abund- 
ant, was  still  occasionally  to  be  mot  with — the  Myrmecoleon 
or  ant  lion.  It  was  liko  a  dragon  fly,  but  had  much  more 
conspicuous  antennas,  and  doubtless  came  from  the  neighbour- 
ing hill,  where  its  larvae  might  be  disinterred  from  the  bottom 
of  small  funnel-shaped  holes  in  the  light  sandy  soil.  But  of  all 
the  Neuroptera  none  figured  so  conspicuously  as  the  Termites 
or  white  ants.  They  were  in  company  with  a  large  black  ant 
of  the  Eymenopterous  order,  to  which  they  seemed  in  some  way 
mysteriously  drawn.  The  Termites  which  flew  around  the 
lamp  had  four  gauzy  wings,  but  attached  to  them  so  lightly 
that  when  they  dashed  against  any  solid  body,  their  wings  flew 
off,  and  they  became  degraded  into  creeping  things,  very  much 
like  ear-wigs  but  without  the  forceps. 

The  curious  insect-drama  never  looked  more  anomalous  than 
when  it  was  enacted  during  the  time  of  divine  service  in  church* 
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In  all  probability  tbe  lights  on  either  side  of  the  pulpit  were 
brighter  than  those  in  other  parts  of  the  sacred  edifice,  and,  in 
conseqaence,  the  stream  of  insecf  church-goers  winged  their 
way  thither  in  quest  of  enlightenment.  Some,  loving  it  "  not 
wisely  bat  to  well,'*  soon  fell  a  sacrifice  to  their  ardour ;  others, 
directing  their  course  more  skilfully,  danced  in  mazy  circles 
around  the  attractive  object,  as  planets  might  revolve  about  a 
central  sun.  Some  white  ants  struck  the  face  of  the  preacher, 
others  deemed  his  neck  the  proper  target  against  which  to 
direct  their  energies,  and  inpinging  upon  it,  fell  as  creeping 
things  upon,  or  occasionally  inside  his  dress;  while,  if  he 
aimed  at  reading  correctly,  it  was  necessary  for  him  from  time 
to  time  to  brush  away  the  wings  from  his  book. 

It  were  well  worth  the  while  of  those  British  entomologists 
who  have  correspondents  in  India  to  obtain  from  them  all  the 
species  that  frequent  these  tea-table  gatherings,  requesting  at 
the  same  time  that  accurate  note  may  be  taken  of  the  date  at 
which  each  species  first  appears,  the  time  when  it  reaches  its 
maximum  in  point  of  numbers,  and  that  again  at  which  it  has 
so  far  declined  that  it  can  scarcely  be  met  with.  Such  an  in- 
vestigation, if  prosecuted  simultaneously  in  various  parts  of 
India,  and  the  results  compared,  the  identifications  of  course 
not  being  left  to  the  local  observers  but  undertaken  by  eminent 
entomologists  at  home^  could  not  fail  to  prove  interesting  in  a 
high  degree. 


THE  CLIMATE  OP  GREAT  BRITAIN. 

BT  BICHABD  A.    PBOGTOB,   B.A.,   F.R.A.S. 

If  there  is  one  feature  in  the  material  relations  of  a  country 
which  may  be  considered  as  characteristic — as  of  itself  suflScient 
to  define  the  qualities  of  the  inhabitants,  and  the  position  they 
are  fitted  to  occupy  in  the  world's  history — it  is  climate.  '^  It 
includes,'*  says  Humboldt,  "  all  those  modifications  of  the 
atmosphere  by  which  our  organs  are  affected — such  as  tempe- 
rature, humidity,  variations  of  barometric  pressure,  its  tran- 
quillity or  subjection  to  foreign  winds,  its  purity  or  admixture 
with  gaseous  exhalations,  and  its  ordinary  transparency — that 
clearness  of  sky  so  important  through  its  influence,  not  only 
on  the  radiation  of  heat  from  the  soil,  the  development  of 
organic  tissue  and  the  ripening  of  fruits,  but  also  on  the  outflow 
oj  moral  s&ntiments  in  the  different  races, ^^  I  do  not  propose, 
however,  to  deal  with  the  constitution  of  the  climate  of  Great 
Britain^  under  this  general  view.     To  do  so,  indeed,  would 
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require  somewliat  more  space  thai^tlie  readers  of  the  Iiimuo- 
TUAL  Obserysb  would  willingly  see  allotted  to  a  single  SQbjeot. 
I  wish  chiefly  to  consider  the  subject  of  temperature  (mean 
annual  and  extreme  winter  or  summer) ;  though  I  may,  per<> 
haps,  have  a  few  words  to  say  respecting  that  featore  of  our 
climate,  which  most  foreigners  consider  to  be  its  chief  defect — 
the  want  of  transparency  or  clearness  in  our  skies  as  compared 
with  those  of  some  other  European  countries. 

The  mean  annual  temperature  of  a  country  is  less  im« 
portant  to  the  wel&re  of  the  inhabitants  than  the  extreme 
range  of  temperature  exhibited  in  the  course  of  the  year.  Of 
two  countries  which  have  the  same  mean  annual  temperature, 
one  may  have  a  climate  most  admirably  adapted  to  the  welfiEU!^ 
of  its  inhabitants,  while  the  other  may  have  a  climate  offering 
such  fierce  and  violent  extremes  of  heat  and  cold  that  its 
inhabitants  resemble  the  unfortunates  described  by  Dante^ 
doomed 

** » toiAv  toniHati  Midi  e  geli** 

However,  I  shall  deal  first  with  this  feature— mean  annual 
temperature — as  affording  a  starting  point  from  which  to  pro- 
ceed to  other  considerations. 

If  the  surface  of  the  earth  were  perfectly  uniform,  or  sym- 
metrically distributed  into  districts  of  land  and  water  arranged 
in  zones  along  latitude-parallels,  and  if  the  strata  of  the  soil 
were  throughoat  of  like  density,  radiating  power,  and  elevation, 
the  lines  of  equal  mean  temperature  would  be  parallels  of  lati- 
tude. This  hypothetical  condition  of  things  is,  we  know,  very 
far  from  representing  the  trae  condition  of  the  earth's  surface. 
Land  and  water  are  distributed  in  a  manner  which  hardly  pre- 
sents the  semblance  of  law ;  elevations  and  depressions,  not 
merely  of  areas  of  limited  extent,  but  of  whole  countries,  are 
exhibited  in  each  hemisphere ;  and  endless  diversities  of  soil, 
contour,  and  distribution,  disturb  that  mathematical  unifor- 
mity and  exactness,  which  could  alone  produce  the  co-ordina- 
tion of  climates  under  latitude-parallels. 

It  is  to  Humboldt  that  we  owe  the  valuable  proposition 
that  maps  of  the  world  should  exhibit  parallels  of  heaty  as  well 
as  latitude-parallels ;  and  no  atlas  is  now  considered  complete 
without  maps  in  which  isotherms,  or  lines  of  equal  mean  annual 
temperature,  isochimenals  or  lines  of  equal  winter  heat,  and  wo- 
thercds  or  lines  of  equal  heat  in  summer,  are  exhibited.  These 
lines  are  usually  presented  in  maps  on  Mercator's  projection, 
an  arrangement  which  has  some  advantages,  but  is  not,  on  the 
whole,  very  well  suited  to  exhibit  the  true  conformation  of  the 
isothermal  lines — ^the  study  of  which,  it  has  been  well  remarked, 
constitutes  the  basis  of  all  climatolo^. 

In  Figs.  1  and  2,  the  northern  hemisphere  of  the  eart^L  is 
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presented  on  a  projection  (the  eqmsrraphic)  which  has  been 
ah*eady  discussed  in  these  pages.*  The  smallness  of  the  scale 
wonld  not  readily  permit  of  the  introduction  of  the  system  of 
isothermal  lines  usually  presented,  therefore  I  have  only  intro- 
duced the  isotherm  which  passes  through  London.  In  both 
figures  this  isotherm  is  represented  by  a  dotted  closed  curve 
passing  across  the  south  of  England,  thence  across  the  Atlautie 
in  a  south-westerly  direction,  and  across  the  continent  of 
America  nearly  on  the  latitude  of  New  York.  After  it  has 
entered  the  Pacific  Ocean,  the  isotherm  passes  somewhat  north- 
wards, but  trends  southwards  again  as  it  nears  the  Asiatic 
continent,  reaching  its  greatest  southerly  range  in  the  sea  of 
Japan,  traversing  Asia  nearly  on  the  latitude  of  the  Aral  sea^ 
and  thence  passing  somewhat  northwards  through  the  Crimea, 
Vienna,  and  Brussels  to  London.  Along  its  whole  extent  the 
isotherm  nowhere  has  a  higher  latitude  than  where  it  crosses 
the  British  Isles;  in  other  words,  the  mean  annual  temperature 
of  Great  Britain  is  higher  than  that  of  any  country  lying 
between  the  same  latitude-parallels.  The  advantage  of  this 
arrangement  is  second  only  in  importance  to  that  which  Eng- 
land will  be  seen  to  possess,  when  we  come  to  consider  the 
extreme  range  of  temperature  during  the  year.  In  fact, 
England  is  thus  brought  to  the  centre  of  the  true  temperate 
zone  of  the  northern  hemisphere ;  since  the  consideration  of 
Figs.  1  and  2  will  show  that  the  isotherm  of  London  approaches 
as  near  to  the  tropic  of  Cancer  in  one  part  of  its  coarse,  as  to 
the  Arctic  circle  in  another. 

Before  leaving  this  part  of  the  subject,  let  me  note  a  cir- 
cumstance, not  immediately  connected  with  the  climate  of 
Great  Britain,  but  geographically  interesting.  In  examining 
the  polar  presentation  of  the  London  isotherm,  we  see  that  in 
two  parts  of  its  course  it  exhibits  a  tendency  to  travel  north- 
wards, and  becomes,  in  fact,  convex  towards  the  pole.  If  we 
traced  in  isotherms  of  greater  mean  temperature — that  is, 
nearer  the  equator — we  should  find  this  peculiarity  gradually 
diminishing.  But  if  we  traced  in  isotherms  of  lower  mean 
temperature,  we  should  find  the  convexities  gradually  becoming 
sharper  and  more  defined,  approaching  each  other  more  and 
more  nearly,  until  finally  they  wonld  meet,  and  the  isothermal 
curve  be  divided  into  two  irregular  ovals,  l^roceeding  to  trace 
out  curves  of  still  lower  temperature  we  should  find  the  two  ovals 
closing  in  towards  two  poles  of  cold.  These  are  indicated  in 
Figs.  1  and  2  by  two  black  spots,  one  north  of  the  American, 
the  other  north  of  the  Asiatic  continent.  It  is  to  be  noted, 
however,  that  at  the  American  pole  the  mean  annual  tempera- 

*  See  the  number  for  Julj,  1866.    The  term  isographic  is  etymologioaUy 
preferable  to  the  hybrid  word  equigrapbic. 
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ture  is  not  quite  so  low  as  at  tlie  Asiatic  pole^  the  former  tem- 
perature being  3i°,  the  latter  1°  Fahrenheit. 

Returning  to  oar  subject,  let  us  consider  the  all-important 
question  of  range  of  climate.  The  effects  of  cUmate,  unim- 
portant to  the  stronger  inhabitants  of  a  country,  but  largely 
influencing  the  health  and  comfort  of  the  majority,  are  chiefly 
felt  through  the  changes  that  occur  during  the  year.  Now,  we 
have  seen  that  the  line  of  mean  annual  temperature  of  England 
departs  in  a  very  marked  manner  from  coincidence  with  a 
latitude-parallel ;  but  we  shall  find  the  lines  indicating  the 
extreme  temperatures  of  the  year  much  more  irregular ;  and 
the  peculiarity  of  climate,  which  their  conformation  illustrates^ 
much  more  important. 

In  Fig.  1  the  isochimenal,  or  the  line  of  equal  winter  heat, 
through  London,  is  indicated  by  a  strongly  marked  closed 
curve.  Its  form  is  remarkable.  It  passes  nearly  in  a  north 
and  south  direction,  along  the  length  of  England  and  Scotland, 
approaches  suspiciously  near  to  Iceland,  but  tarns  shai-ply 
southwards  and  travels  across  the  Atlantic  in  a  direction  which 
brings  it  to  the  American  continent  near  Washington;  still 
approaching  the  tropics,  it  travels  through  the  northern  parts 
of  Texas,  where  it  reaches  its  greatest  southerly  range.  Pass- 
ing gradually  northwards  to  the  neighbourhood  of  the  Aleutian 
Islands,  it  thence  trends  southwards  again,  passes  through  the 
Corea,  traverses  the  Asiatic  continent  nearly  on  the  latitude- 
parallel  of  Nankin ;  thence  travelling  slightly  northwards,  it 
crosses  the  southern  part  of  the  Caspian  Sea,  the  Black  Sea^ 
the  north  of  Turkey,  and  passes  through  Venice  and  Paris  to 
London.  On  the  continents  the  isochimenal  falls  outside  (that 
is,  south  of)  the  annual  isotherm,  while  on  the  oceans  the 
reverse  holds.  The  projection  of  the  isochimenal  thus  appears 
as  an  irregular  oval,  whose  greatest  length  lies  on  the  conti- 
nents. 

We  see  here,  again,  the  indication  of  a  tendency  to  form 
two  curves,  and  thus  of  the  presence  of  two  poles  of  ex- 
treme winter  cold  in  the  northern  hemisphere.  The  isochi- 
menals  of  greatest  cold  hitherto  traced  in  the  two  continents, 
are  shown  by  two  broken  curves  in  Fig.  1.  The  cold  of  the 
Asiatic  curve  is  very  much  greater  than  that  of  the  American, 
the  former  curve  marking  a  winter  cold  of —40°  Fahrenheit  (72° 
below  freezing),  the  latter  a  winter  cold  of — 26°  5',  only — ^if  one 
may  apply  such  an  adverb  to  a  cold  of  58°  5'  below  freezing. 
Professor  Nichol  remarks  that,  "if  a  polar  projection  were 
made  of  these  regions  for  January,  it  would  be  found  that  the 
two  coldest  spaces  of  these  continents  form  a  continuous  band 
passing  across  the  pole  of  tho  earth.'^  I  cannot  but  think  that 
this  is  a  mistake.     I  believe  that  if  the  isotherms  traced,  in 
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part^  in  Fig.  1  could  be  completed,  iher  would  be  found  to 
form  two  ovals.  The  American  oval  would  enclose  the  Ameri- 
can pole  of  mean  temperature,  but  very  eccentrically,  showing 
that  the  pole  of  extreme  winter  temperature  lay  westwards  and 
southwards,  probably  near  Victoria  Tjaud.  The  Asiatic  oval 
would  not  probably  enclose  the  Asiatic  pole  of  mean  tempera- 
ture ;  and  the  position  indicated  for  the  Asiatic  pole  of  eziareme 
winter  cold  lies  on  or  near  the  Arctic  circle,  where  it  is  crossed 
by  the  river  Lena.  At  the  true  pole  of  the  earth  the  extreme 
winter  cold  is  probably  not  nearly  so  intense  as  the  cold  at 
either  of  the  points  here  indicated. 

From  the  direction  of  the  isochimenal  through  London,  it 
is  evident  that  the  Eastern  Counties  and  Kent  experience  the 
coldest  winters  of  all  places  in  the  British  Isles,  while  Cornwall 
and  the  south-westerly  parts  of  Ireland  enjoy  the  mildest  winter 
climates.  In  fact,  winter  in  Cornwall  is  not  more  severe  than 
in  Constantinople;  and  in  south-west  Ireland  the  winter  is 
still  milder,  approaching,  in  this  respect,  to  the  winter  cUmate 
of  Teheran. 

The  contrast,  when  we  turn  to  the  isoiheral  of  London,  is 
remarkable.  Instead  of  travelling  nearly  northwards,  this 
curve  passes  in  a  south-westerly  direction,  reaching  its  greatest 
southerly  range  in  the  central  part  of  the  Atlantic  Ocean  ^ 
thence  it  travels  with  a  northerly  sweep  through  Nova  Scotia 
and  Canada,  till  it  reaches  its  greatest  northerly  range  near 
the  Bocky  Mountains.*  Thence  it  turns  sharply  southwards, 
crosses  Vancouver's  Island,  sweeps  nearly  to  latitude  4o^ in  the 
central  part  of  the  Pacific,  whence  passing  slightly  northwards 
it  crosses  the  southern  part  of  Saghalien  Island.  Here  it  turns 
sharply  northwards,  crosses  that  very  district  of  Siberia  which, 
in  Fig.  1,  is  occupied  by  the  isochimenal  of  intensest  winter 
cold,  traverses  Siberia,  and  passes  near  St.  Petersburg,  through 
Berlin  and  Amsterdam  to  London. 

The  relatiops  thus  presented  by  the  isotheral  of  London  are 
precisely  the  reverse  of  those  exhibited  by  the  isochimenal.  The 
isotheral  forms  a  closed,  irregular  oval,  whose  greatest  length 
lies  on  the  two  oc-eans.  Pere  it  falls  outside  the  line  of  mean 
annual  heat,  while  on  the  continent  it  falls  far  within  this  line. 

In  another  respect  the  isotheral  presents  a  noteworthy 
contrast  to  the  isochimenal.  While  the  latter  encloses  an  area 
largely  exceeding  the  area  enclosed  by  the  mean  annual  line, 
the  isotheral  encloses  an  area  noticeably  smaller.f 

*  It  isnotewoTthj  that  the  minimnm  dirtanoe  of  the  iaotheral  from  the  Nartih 
Pole  here  atiained,  i«  exactly  equal  to  the  minimnm  distance  of  the  iBOchimenal 
from  the  equator. 

t  Here  an  important  adTantage  of  the  leograpbio  prorjeetion  is  ezhihited.  Hie 
fdiikm  pointed  out  m  altogether  obliterated  in  M«reator*s  prqjeotion,  and  oould 
cnly  be  zoughlj  inferred  from  any  but  an  iaogrephic  projection. 
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A  tendenoy  to  break  up  into  two  curves  is  exhibited  in 
the  isoiheral,  even  more  markedly  than  in  the  two  other 
corves.  Bat  singularly  enough^  here^  where  one  would  expect 
more  .certain  information  of  the  existence  of  poles  of  cold^ 
since  so  much  more  of  the  northern  hemisphere  can  be 
traversed  in  summer  than  in  winter,  we  have  no  satisfactory 
evidence.  In  fact,  the  irregular  curve  marked  in  near  the 
pole  in  Fig.  2  is  the  most  northerly  isotheral  yet  determined. 
The  temperature  corresponding  to  this  isotheral  is  36^  Fahren- 
heit, or  four  degrees  above  freezing.  From  a  consideration  of 
the  form-variations  of  the  isotherals  as  they  travel  northwards, 
I  have  been  led  to  the  opinion  that  there  exist  three  poles  of 
summer  cold,  and  that  these  fall  not  very  far  from  the  posi« 
tions  indicated  by  the  small  dark  circles  in  Fig.  2. 

From  the  direction  of  the  isotheral  line  through  London, 
it  is  evident  that  along  the  southern  coast  of  England  the  ])eat 
of  summer  is  greater  than  in  any  other  part  of  the  British 
Isles.     On  the  other  hand,  the  northern  parts  of  Scotlandj^ 
which  we  have  seen,  enjoy  a  winter  climate  fully  as  warm  as^ 
that  of  London,  have  a  much  cooler  summer  climate.     Tke- 
south-western  parts  of  Ireland  exhibit  a  change  even  more- 
remarkable.     For  whereas  the  winter  climate  in  these  parts  is 
the  same  as  that  of  Persia,  the  summer  climate  is  the  same  as 
that  of  the  very  portion  of  Siberia  in.  which  (most  probably)  the 
greatest  cold  ever  observable  in  our  northern  hemisphere  is. 
experienced  in  winter.    The  summer  of  the  Orkney  Islands, 
again,  is  no  warmer  than  that  of  the  southern  parts  of  Iceland. 

It  appears,  then,  that  the  inhabitants  of  England  enjoy 
three  notable  advantages  as  respects  climate.  First,  a  higher 
mean  annual  temperature  than  that  of  any  other  country  sa 
&r  from  the  equator ;  secondly,  a  moderate  degree  of  cold  in 
winter;  and,  lastly,  a  moderate  degree  of  heat  in  summer. 
The  last  two  advantages  resolve  themselves  into  one,  viz., 
small  range  of  temperature  throughout  the  year.  Oar  range  of ' 
olimate  is  from  about  3(}^  in  winter  to  624^  in  summer,  or  in 
aUj  26i^  Fahrenheit,  Compare  with  this  the  climate  of  the-- 
country- near  Lake  Winnipeg,  with  a  winter  cold  of  4^  below^ 
zero,  and  a  summer  heat  scarcely  inferior  to  that  of  London  ; 
80  that  the  range  of  climate  is  no  less  than  65^.  Yet  more 
remarkable  is  the  variation  of  climate  in  parts  of  Siberia,  near 
Yakutsk ;  here  the  range  is  from  — lU  in  winter  to  62°  in 
summer — a  variation  of  102°,  or  four  times  the  variation  of 
our  London  climate.  Other  parts  of  the  British  Isles  have, 
however,  a  yet  smaller  range  even  than  that  of  London. 
Thas  in  the  south-western  parts  of  Ireland,  and  in  the  Orkney 
Isles,  the  variation  is  less  than  19°. 

Nor  is  it  diffioalt  to  assign  safficient  reasons  for  the  mild- 
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ness  of  the  Britisli  climate — for  our  warm  winters  and  cold 
summers.  It  will  appear,  on  examination^  that  nearly  all  the 
constant  causes  affecting  the  temperature  of  a  climate  operate 
to  raise  the  mean  temperature  of  our  year,  while,  of  variable 
causes  those  which  tend  to  generate  increased  heat  operate 
in  winter,  while  those  which  have  a  contrary  effect  operate  in 
summer. 

Humboldt  enumerates  among  the  causes  tending  to  exalt 
temperature,  the  following  non-variables  : — ^The  vicinity  of  a 
west  coast  in  the  northern  temperate  zone ;  the  configuration 
of  a  country  cut  up  by  numerous  deep  bays  and  far-penetrat- 
ing arms  of  the  sea ;  the  right  position  of  a  portion  of  the  dry 
land,  i.e.,  its  relation  to  an  ocean  free  of  ice,  extending  beyond 
the  polar  circle,  or  to  a  continent  of  considerable  extent  which 
lies  beyond  the  same  meridional  lines  under  the  equator,  or 
at  ieast  in  part  within  the  tropics ;  the  rarity  of  swamps 
which  continue  covered  with  ice  through  the  spring,  or  even 
into  summer;  the  absence  of  forests  on  a  dry,  sandy  soil; 
and  the  neighbourhood  of  an  ocean-current  of  a  higher  tem- 
perature than  that  of  the  surrounding  sea. 

All  these  causes,  it  will  be  observed — except  the  neighbour- 
hood of  a  tropical  continent  on  the  same  meridian — ^tend  to  in- 
crease the  mean  heat  of  the  climate  in  England.    The  great  Gtdf 
Stream  probably  exercises  a  more  important  influence  than 
any  of  the  others.     Its  position  is  indicated  in  Figs.  1  and  2. 
Humboldt  attaches  a  high  importance  to  the  presence  of  a 
tropical  continent  on  the  same  meridian ;  and  he  considers  that 
the  climate  of  Europe  is  warmer  than  that  of  Asia,  because 
Africa,  with  its  extensive  heat-radiating  deserts,  lies  to  the, 
south  of  Europe,  while  the  Indian  Ocean  lies  to  the  south  of 
Asia.     There  are   objections,  however,   to   the   reasoning  he 
adopts.     In  the  first  place,  if  the  heat-radiating  power  of  a 
-continent  really  influenced  the  country  lying  to  the  north,  it 
should  tend  to  lower  rather  than  raise  the  temperature,  for  the 
ascending  currents  of  air  would  strengthen  the  currents  of 
•colder  air  pouring  in  from  the  north,  and  these  currents — 
•on  Humboldt's  assumption  that  the  country  directly  to  the 
north  is  that  affected — would  lower  the  mean  annual  tempera- 
ture.     It  would    only    be    exceptionally    that    the    wanner 
returning  currents  would  descend,  and  thus  exalt  the  tempera- 
ture.    It   seems  clear,  however,  that  Asia  is   the   continent 
'^hiefly  affected  by  the  heat-radiating  power  of  Africa ;  since 
ohe  cold  currents  from  the  north  travel  eastwards,  while  the 
warm  return-current  has  a  westerly  motion.     We  should  thus 
attribute  the  milder  climate  of  Europe  rather  to  the  influence 
of  the  tropical  parts  of  the  Atlantic  Ocean,  than  to  the  cause 
assigned  by  Humboldt,  and  we  should  invert  the  effects  he 
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attributes  to  oceans  and  continents  respectively.  With  this 
change — somewhat  a  bold  one,  I  confess  * — we  may  say  that 
all  the  non-variable  causes  tending  to  exalt  temperature 
operate  in  England^s  favour. 

The   constant  causes   tending  to  lower   temperature   are 
simply  the  converse  of  those  above  considered. 

Of  variable  causes. incre€ising  temperature,  the  principal  are 
a  serene  sky  in  summer,  and  a  cloudy  sky  in  winter.  It  may 
appear,  at  first  sight,  paradoxical  to  assign  opposite  effects  to 
a  cloudy  sky.  It  must  be  remembered,  however,  that  clouds 
considered  with  reference  to  temperature,  have  two  functions : 
they  partially  prevent  the  access  of  heat  to  the  earth,  and  they 
partially  prevent  the  escape  of  heat  from  the  earth.  Now, 
in  summer  the  first-named  influence  is  more  important  than 
the  second  :  the  days  are  longer  than  the  nights ;  that  is,  the 
earth  is  receiving  heat  during  the  greater,  part  of  the  time  in 
summer.  A  cause,  therefore,  which  affects  the  receipt  of  heat 
is  more  important  than  a  cause  affecting  the  escape  of  heat. 
On  the  other  hand^  in  winter,  the  nights  are  shorter  than  the 
days,  and  the  influence  of  clouds  in  preventing  the  escape  of 
heat  becomes  more  important  than  their  effect  on  the  receipt 
of  heat.f  In  fact  we  may  compare  the  influence  of  clouds  to 
the  effects  of  certain  kinds  of  clothing ;  flannel,  for  instance, 
is  as  suitable  an  article  of  dress  for  the  cricketer  as  for  the 
skater. 

Now  the  climate  of  England  is  remarkably  humid  both  in 
winter  and  summer.  And  this  humidity  is  shown,  not  so' 
much  by  the  quantity  of  rain  which  falls,  as  by  the  frequent 
presence  of  large  quantities  of  aqueous  vapour  in  the  atmo- 
sphere. Skies,  even,  which  we  in  England  consider  clear,  are 
overcast  compared  with  the  deep-blue  skies  of  Prance  or  Italy. 
What  the  influence  of  these  humid  palls  may  be  ^^  on  the  oat- 
flow  of  moral  sentiments ''  which  Humboldt  considered  to  be 
so  favourably  influenced  by  transparent  skies,  I  shall  not  here 
pause  to  inquire.  It  is  clear,  however,  that  the  influence  of  our 
cloudy  skies  tends  to  modify  the  severity  both  of  our  winter  and 
our  summer  seasons;  and  these  benefits  are  so  great  that  we  may 

*  Not  unsupported,  howerer,  bj  good  authority.  Thus  FrofesBor  Niohol, 
speaking  of  the  climate  of  Europe,  writes :  ^*  The  air  that  rises  in  Africa  blows 
rather  over  Asia  than  Europe.  The  cradle  of  our  winds  is  not  in  Sahara  but  in 
America."  Again,  Kaemtz  notices,  that  if  the  effects  of  oceans  and  continents 
were  those  assigned  bj  Humboldt,  we  should  find  in  the  western  parts  of  America 
a  colder  climate  than  in  the  eastern  parts  ;  the  reverse,  however  is  the  case. 

t  Gilbert  White  noticed  long  ago — apparently  without  understanding — the 
influence  of  a  clouded  sky  on  the  temperature.  **  We  hare  ofben  obserred,"  he 
says,  "  that  cold  seems  to  descend  from  above ;  for,  when  a  thermometer  haogs 
abroad  on  a  frosty  night,  the  intervention  of  a  cloud  shall  immediately  raise  the 
mercury  ten  degrees ;  and  a  clear  sky  shall  again  compel  it  to  desceud  to  ita  former 
gauge.** 
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cheerfnUy  accept  them  as  more  than  a  connterpoise  for  liypo^ 
tlietical  inJTirioiis  effects  on  ''the  outflow  of  onr  moral  senti- 
ments/' whatever  that  may  be. 

I  proceed  to  consider  the  actual  yariations  presmited  in  the 
course  of  a  year  in  Enghmd.  As  some  selection  must  be  made^ 
I  shall  select  the  series  of  observations  which  have  been  made 
at  Greenwich  daring  the  present  century.  It  will  be  gathered 
from  the  preceding  pages  that  the  range  of  temperature  at 
Greenwich  is  at  least  not  less  than  the  average  range  of  the 
British  Isles.  Greenwich^  also^  fix>m  its  neighbourhood  to 
London^  and  from  the  number  and  accuracy  of  the  observa- 
tions made  there,  is  obviously  the  best  selection  that  could  be 
made.  It  must  not  be  forgotten^  however,  that  the  climate  of 
Greenwich  is  not  the  climate  of  the  British  Isles,  and  that 
careful  observations  made  in  other  places  have  sufficiently 
indicated  the  existence  of  heal  peculiarities,  which,  therefore^ 
it  may  fairly  be  assumed,  characterize  also  the  Greenwich 
indications. 

In  Fig.  3  the  annual  variations  of  mean  diurnal  tempera- 
ture are  represented  graphically.  The  figure  was  formed  in 
the  following  manner: — ^A  rectangle  having  been  drawn,  each 
of  the  longer  sides  was  divided  into  365  parts,  and  a  series  of 
parallel  lines  joining  every  tenth  of  these  divisions  was 
pencilled  in.  The  spaces  separating  these  lines  represented 
successive  intervals  of  ten  days  throughout  the  year.  The 
shorter  sides  were  divided  into  thirty-three  parts  and  parallel 
lines  drawn,  joining  the  points  of  division.  Of  these  longer 
parallels  the  lowest  was  taken  to  represent  a  temperature  of 
32""  Fahrenheit  {i.e.,  the  freeidng  point)  and  the  others  in  order, 
successive  degrees  of  heat  up  to  65^.  Then,  from  the  Green- 
wich tables,  which  have  been  formed  from  the  observations  of 
forty-three  years,  the  temperature  of  each  day  was  marked  in, 
at  its  proper  level  and  at  its  proper  distance  from  either  end 
of  the  rectangle.  Thus  865  points  were  marked  in,  and  these 
being  joined  by  a  connected  line,  presented  the  curve  exhibited 
in  Fig.  3.  The  lines  bounding  the  months,  and  the  lines 
indicating  35^,  40^,  etc.,  Fahrenheit,  were  then  inked  in  and 
the  figure  completed. 

The  resulting  curve  is  remarkable  in  many  respects.  In 
the  first  place,  it  was  to  have  been  expected  that  a  curve 
representing  the  average  of  so  many  years  of  observation  would 
be  uniform;  that  is,  would  only  exhibit  variations  in  its  rate  of 
rise  and  fall,  not  such  a  multipUcity  of  alternations  as  are 
observed  in  Fig.  3.  And  this  irreg^arity  will  appear  the 
more  remarkable  when  it  is  remembered  that  the  temperatures 
used  as  the  Greenwich  means  are  not  the  true  average  tempera- 
tures.    They  were  obtained  by  constructing  a  curve  from  the 
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true  averages,  and  taking  a  carved  line  (the  curve  of  Fig.  3, 
in  fact)  in  such  a  way  as  to  take  off  the  most  marked  irregu- 
larities of  the  true  curve  of  averages ;  or,  to  use  the  words  of 
the  meteorologist  who  constructed  the  Greenwich  table  of 
means,  Mr.  Glaisher,  a  curved  line  was  drawn  which 
passed  through  or  near  all  the  points  determining  the  true 
curve  of  averages,  "  and  in  such  a  way  that  the  area  of  the 
space  above  the  adopted  line  of  mean  temperature  was  equal  to 
that  below  the  Une.^^  Despite  this  process,  the  curve  exhibits 
no  less  than  fourteen  distinctly  marked  maxima  of  elevation, 
and  a  much  larger  number  of  variations  of  flexure.  The 
sudden  variations  of  temperature  at  the  beginning  of  February, 
early  in  April,  and  early  in  May  are  very  remarkable ;  they 
have  their  counterparts  in  the  three  variations  which  take 
place  between  the  latter  part  of  November  and  the  end  of  the 
year,  only  these  occur  in  much  more  rapid  succession.  The 
nature  of  the  curve  between  June  and  August  is  also  remark- 
able, as  are  the  three  convexities  which  are  exhibited  in  the 
September,  October,  and  November  portions  of  the  curve. 

If  we  follow  our  leading  meteorologists  in  taking  the  curve 
of  Fig.  3  as  representing  the  true  annual  climate  of  London, 
how  are  we  to  assign  physical  causes  for  the  remarkable  varia- 
tions above  indicated  ?  Not  easily,  I  take  it.  It  were,  indeed, 
as  easy  as  inviting  to  speculate  on  cosmical  causes ; — ^to  follow 
Ertel,  for  instance,  in  assigning  effects  to  those  zones  of 
meteorites  which  are  known  to  intersect  tlie  earth's  orbit,  and 
others  which  may  fairly  be  assumed  to  fall  within  or  without 
that  orbit.  It  may  be,  perhaps,  that  the  fifty-two  recognized 
shooting- star  periods  have,  some  of  them,  their  counterparts 
in  heat-changes ;  but  certainly  the  time  has  not  yet  come  to 
pronounce  a  consistent  theory  of  such  effects.  The  evidence 
afforded  by  the  Greenwich  curve  on  this  point  is  unsatisfactory 
to  say  the  least.  The  elevation  at  the  beginning  of  January, 
and  the  marked  irregularity  in  February,  correspond  to  ErteFs 
views;  so  also  the  fact  that  large  aeroUtes  have  frequently 
fallen  in  the  first  week  in  April,  about  the  20th  of  April,  about 
the  18th  of  May,  early  in  August,*  about  the  19th  of  October, 
and  early  in  December,  seems  to  correspond  to  elevations  in 
the  curve ;  while  the  depression  opposite  the  12th  of  May, 
might  be  referred  to  the  intervention  of  the  zone  of  meteors, 
which  causes  the  now  celebrated  November  shower.  But  the 
negative  evidence  is  almost  equally  strong.  Where,  for  in- 
stance, is  the  elevation  which  one  would  expect,  on  Ertel's 
theory,  in  November?  Also,  if  the  cause  of  the  observed 
irregularities  were  that  suggested  by  Ertel,  the  curves  for  other 

*  Beferenre  is  not  made  here  to  the  AagUBt  Bhooting^star  shower,  which  takes 
phice  a  week  later  than  the  epoch  alluded  to. 
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countries  in  the  northern  hemispliere  should  exhibit  similar 
irregularities  on  corresponding  dates,  which  does  not  appear  to 
be  the  case.  In  fact,  if  there  really  exist  effects  dae  to  cos- 
mical  causes,  these  are  not  likely  to  be  edaced  from  observa- 
tions of  the  variation  of  mean  diurnal  temperature,  since  it  is 
clear  that  a  cause  of  variation  due  to  objects  external  to  the 
earth  could  affect  only  the  temperature  of  certain  hours  of  one 
day,  or  of  several  days.  A  cluster  of  meteors  between  the 
earth  and  the  sun  might  diminish  the  mid-day  heat ;  one  exter- 
nal to  the  earth's  orbit  might  increase  the  nocturnal  tempe- 
rature; and  though  in  either  case  the  mean  .diurnal  tempera- 
ture would  be  affected,  yet  it  is  obvious  that  the  effect  would 
be  masked  in  taking  the  mean,  or  even  that  two  or  more  oppos- 
ing influences  might  cancel  each  other.  If  it  could  be  shown 
that  the  curve  for  mid-day,  or  for  midnight  heat  corresponded 
to  the  curve  of  mean  heat,  ErtePs  theory  would  be  overthrown 
at  once ;  since,  for  its  support  it  is  necessary  to  show  that 
depressions  in  the  mean  curve  are  due  to  mid-day  loss  of  heat^ 
and  elevatiouR  to  midnight  gain  of  heat. 

There  are,  however,  terrestrial  causes  to  which  the  irregu- 
larities of  our  curve  (which  irregularities,  be  it  remembered, 
represent  regularly  recuni/ag  irregularities  of  heat)  may  be 
ascribed.  For  instance,  there  can  be  no  doubt  that  our  climate 
is  considerably  affected  by  the  changes  which  take  place  in 
the  Polar  seas ;  and  it  may  not  unfairly  be  assumed  that  the 
processes  by  which  different  regions  of  Polar  ice  are  succes- 
sively set  adrift  (to  be  carried  southward  by  the  strong  under- 
current known  to  exist  in  the  northern  Atlantic  Ocean),  take 
place  at  epochs  which  recur  with  tolerable  regularity.  And  it 
may  be  that  the  irregularity  of  the  rising,  as  compared  with 
the  falling  half  of  the  heat-curve  is  due  to  this  cause ;  since  the 
breaking-up  of  ice-fields,  and  their  rapid  transport  southwards 
would  clearly  produce  sudden  changes,  having  no  counterpart 
in  the  effects  due  to  the  gradual  process  of  freezing.* 

It  may  well  be,  however,  that  the  observations  of  forty- 
three  years  are  not  sufficient  to  afford  the  true  mean  diurnal 
temperature  for  a  climate  so  variable  as  ours.  Indeed,  if  the 
curves  given  by  Eaemtz  for  continental  climates  be  as  accu- 
rately indicative  of  observed  changes,  as  that  of  Fig.  3,  we 
must  either  accept  such  an  hypothesis,  or  else  assume  that  the 
English  climate  is  marked  by  regularly  recurring  variations 
altogether  wanting  in  continental  climates;  and  it  is  to  be 
noted  that  the  regular  recurrence  of.  changes  is  a  peculiarity 
wholly  distinct  from  variability  of  climate,  properly  so  termed, 
and  seems,  even,  inconsistent  with  such  a  characteristic.     It 

*  Icebergs  have  been  seen  travelling  southwards  against  a  strong  northward 
Burface-onrrent,  and  even  forcing  their  way  through  field-ioe  in  so  traveUing. 
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may  bappen^  therefore^  that  the  observations  of  tbe  next  thirigr 
or  forty  years  will  afford  a  curve  of  different  figure ;  and  tiiat 
by  comparing  tbe  observations  of  the  eighty  or  ninety  jean, 
which  wonld  then  be  available^  many^  or  all  of  the  irregnloritieB 
exhibited  in  Fig.  3  might  be  removed.    In  this  case  we  might 
expect  our  climate-carve  to  assame  the  form  indicated  by  the 
light  line  taken  through  the  iiregalarities  of  Fig.  3.    It  mil  be 
observed  that  this  modified  carve  exhibits  but  one  maxinmm 
and  one  minimum.    It  is  not  wholly  free,  however,  from  varia- 
tions of  flexure.    It  presents,  indeed,  six  well*  marked  con- 
vexities, and  as  many  concavities ;  in  other  words,  no  less  than 
twelve  points  of  inflexion.    The  most  remarkable  irregularity 
of  this  sort,  is  that  exhibited  near  the  end  of  November ;  and 
it  is  noteworthy  that  this  irregalarity  is  presented  by  conti- 
nental cUmate-carves  also.    It  has  been  ascribed  by  Ertel  to 
the  effect  of  the  meteor-zone,  which  caoses  the  November 
shower.     But  as  it  is  edibited  by  the  curves  of  horary  as 
well  as  of  diurnal  means,  while  the  meteor-zone  cannot  by  any 
]>os8ibility  affect  the  temperature  of  the  earth's /oUoti^m^  hernia 
sphere,  and  as,  farther,  it  does  not  correspond  to  the  true  date 
of  the  shower,  this  view  may  be  looked  upon  as  doubtful. 
The  August  curve  occurring  near  the  maximum  elevation — 
where  slow  change  was  to  be  expected,  is  also  well  worthy  of 
notice ;  as  are  the  January  and  May  flexures. 

It  will  be  noticed  that  nothing  has  been  said  of  extreme 
heat  or  cold  occasionally  experienced  in  England.  As  sodi 
visits  generally  last  but  for  a  short  time,  their  effects  are  not 
very  injurious,  save  on  the  very  weak,  the  aged,  or  the  invalid. 
Corresponding  to  the  passage  of  an  intense  heat-wave  or  cold- 
wave,  there  invariably  occurs  a  sudden  rise  in  the  mortality, 
returns ;  but  almost  as  invariably  the  rise  is  followed  by  a 
nearly  equivalent,  but  less  sudden,  fall ;  showing,  conclusively, 
that  many  of  the  deaths  which  marked  the  epoch  of  severest 
weather  occurred  a  few  weeks  only  before  their  natural  time. 

The  weather  during  a  part  of  the  late  winter  was  somewhat 
severer  than  our  average  English  winter- weather.  The  ther- 
mometer, however,  at  no  time  descended  below  zero,  as  it  did 
on  January  3,  1854 ;  and  the  diurnal  mean  did  not  descend  at 
any  time  so  low  as  10^  7',  as  it  did  on  January  20,  1838. 
There  is  no  foundation  for  the  opinion,  sometimes  expressed, 
that  our  winter- weather  is  changing.  An  examination  of  the 
columns  iu  the  Greenwich  meteorological  tables,  show  that  the 
successive  recurrence  of  several  mild  winters  is  not  peculiar  to 
the  last  decade  or  two.  The  observations  of  Gilbert  White, 
imperfect  as  they  are  compared  with  modem  observations^ 
point  the  same  way. 

Among  severe,  but  short  intervals  of  cold  weather^  may  be 
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noted  that  whicli  occorred  in  January^  1768.  The  frost  was  so 
intense^  says  Gilbert  White^  ''that  horses  fell  sick  with  an 
epidemic  distemper  which  injured  the  winds  of  many  and  killed 
some ;  meat  was  so  hard  frozen  that  it  could  not  be  spitted, 
nor  secured  but  in  cellars ;  and  bays,  laurustines,  and  laurels 
were  killed." 

White's  account  of  j^he  summer  of  1 783  will  fitly  close  our 
sketch  of  British  weather-changes.  "  This  summer/'  he  says, 
''was  an  amazing  and  portentous  one^  and  full  of  horrible 
phenomena ;  fbr^  oesides  the  alarming  meteors  and  tremendous 
thunder-storms  that  affirighted  and  distressed  the  different 
counties  of  this  kingdom,  the  p/3culiar  haze,  or  smoky  fog^  that 
prevailed  for  many  weeks  in  this  island,  and  in  every  part  of 
Europe,  and  even  beyond  its  limits,  was  a  most  extraordinary 
appearance,  unlike  anything  known  within  the  memory  of 
man.  By  my  journal,  I  find  that  I  had  noticed  this  strange 
occurrence  from  June  23rd  to  July  20th^  inclusive,  during 
which  period  the  wind  varied  to  every  quarter,  without  making 
any  alteration  in  the  air.  The  sun  at  noon  looked  as  blank  and 
ferruginous  as  a  clouded  moon,  and  shed  a  rust-coloured  ferru- 
ginous lieht  on  the  ground  and  floors  of  rooms,  but  was  par- 
ticularly lurid  and  blood-coloured  at  rising  and  setting.  All  the 
time  the  heat  was  so  intense  that  butchers'  meat  could  hardly 
be  eaten  the  day  after  it  viras  killed ;  aad  the  flies  swarmed  so  in 
the  lanes  and  hedges,  that  they  rendered  the  horses  half  frantic, 
and  riding  irksome.  The  country  people  began  to  look  with  a 
superstitious  awe  at  the  red,  lowring  aspect  of  the  sun.  Mil- 
ton's noble  simile,  in  his  first  book  of  '  Paradise  Lost,'  fre- 
quently occurred  to  my  mind ;  and  it  is,  indeed,  particularly 
applicable,  because  towards  the  end,  it  alludes  to  a  superstitious 
kind  of  dread,  with  which  the  minds  of  men  are  always  im- 
pressed by  such  strange  and  unusual  phenomena  ^— 

'As  when  the  son  new  riBen, 
Loo1[8  through  the  horixontal,  misty  air, 
Shorn  of  his  beams ;  or,  from  behind  the  moon, 
In  dim  eclipse,  disastrons  twilight  sheds 
On  half  the  nations,  and  with  fear  of  ohange 
Perplexes  monarchs.'  ** 
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THE  VEGETABLE  SHEEP  OP  NEW  ZEALAND. 

BY  JOHN   B.   JACKSON. 

Curator  of  the  Muaeum,  Royal  Gardens,  Kew. 

(WUh  a  CoUnared  Plate,) 

It  may^  perhaps,  be  thought  from  our  heading  that  we  are 
about  to  note  the  discovery  of  a  new  phenomenon  in  the 
animal  kingdom ;  on  the  contrary,  the  sheep  of  which  we  are 
about  to  spaak  is  a  true  plant,  and  belongs  to  the  same  family 
as  our  common  daisy.  This  family — the  ComposiUB — is  one  or 
the  most  extensive  and  widely  diffused  in  the  whole  vegetable 
kingdom.  It  numbers  some  1,000  species,  and  no  part  ot 
the  globe  is  without  some  of  its  representatives.  Lindley  says 
that  the  Composite  order  alone  comprehends  at  the  present 
day  more  species  than  Linnssus  knew  as  belonging  to  the 
whole  vegetable  kingdom.  In  so  largo  an  order,  with  such  a 
wide  geographical  distribution,  we  might  be  naturally  led  to 
expect  a  great  variety  of  forms,  which  indeed  there  are,  for 
while  the  bulk  of  the  Composites  with  us  are  small  annuals,  in 
other  countries  they  are  frequently  seen  as  shrubs,  or  even 
trees.  These  arborescent  forms  seem  to  increase  as  we 
approach  the  equator.  Most  of  the  Gompositas  in  the  island 
of  St.  Helena  attain  to  a  large  size.  The  Tasmanian  Dogwood, 
Bedfordia  salidna^  Dec,  grows  to  a  height  of  twenty-five  feet, 
and  furnishes  a  veiy  hard  word.  The  muskwood,  also,  Eurybia 
\arffaphylla,  Cass.,  is  a  tree  about  thirty  feet  high,  and  abundant 
throughout  the  island  in  damp  localities.  This  latter  tree  is  a 
near  ally  to  our  common  aster,  or  Michaelmas  Daisy.  Though 
so  variable  in  form  and  general  appearance,  the  minute  struc- 
ture of  the  Composites  are  particularly  alike,  so  that  an  observer 
cannot  fail  to  recognize  the  affinities  of*  the  various  plants. 
New  Zealand  is  the  head-quarters  of  the  most  singular  forms  of 
OompositcB ;  such  forms,  indeed,  as  are  there  found  would  at 
first  puzzle  many  to  determine  what  they  were,  or  even,  indeed, 
if  they  were  a  vegetable  at  all. 

Peculiar-looking  patches  are  to  be  seen  upon  the  sides  and 
tops  of  the  mountains,  which  in  the  distance  look  like  so  many 
sheep,  and  even  upon  nearing  them  their  shaggy  appearance 
help  rather  to  confirm  the  first  impression  than  to  dispel  such 
a  notion.  Upon  a  somewhat  closer  examination,  however,  we 
should  possibly  be  ready  to  beUeve  that  these  hemispherical 
masses  are  those  of  a  gigantic  moss.  These  tufts  are,  in 
reality,  masses  of  plants  belonging  to  the  genus  Raotdia,  one 
species  of  which  is  known  to  the  New  Zealand  settlers  as  the 
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''vegetable  aheep.''  The  shepherds  themselves  are  often 
deceived  by  them  when  callinf^  in  their  sheep  from  the  moun- 
tains. Oar  plate  will  give  an  idea  of  the  general  appearance 
of  the  plant,  to  the  right  of  which  is  represented  another 
singnlar  plant,  Haastiapulvina/rie,  of  which  we  shall  also  give  a 
brief  description.  Rwulia  is  very  nearly  allied  to  Gnaphalium 
and  Hdichryeum,  to  which  latter  genas  the  everlasting  flower^ 
or  immortelle  of  the  French,  belongs.  'I'he  principal  difference 
exists  in  the  narrow  receptacle  of  the  flower-heads  of  Raoulia 
compared  with  that  of  the  other  two  genera.  The  singular 
habit  and  general  appearance  of  the  plant  are  also  prominent 
distinguishing  characters.  Dr.  Hooker  says  it  is  ''a  genus 
founded  on  habit  more  than  on  any  good  characters  that  can 
separate  it  from  Qnaphalium,  section  Helidiryeum.  Its  her- 
baceous habit  distinguishes  it  from  Ozotha/mnus.  It  contains 
two  natural  and  most  distinct  sections,  of  which  one,  contain- 
ing B,  subulata,  eximia,  (frandijlora,  mammilaris,  and  bryoides 
has  a  convex,  ofben  hispid,  receptacle ;  achenes  with  very  long, 
silky  hairs,  a  thickened  areole  at  their  base,  and  stout,  rigid, 
opaque,  pappus  hairs,  thickened  at  the  tip.  These  probably 
constitute  a  good  genus,  to  which  the  name  Baoulia  may  be 
retained;  the  others  may,  perhaps,  fall  into  QiiaphaUum  or 
Helichrysum;  but  until  all  the  Gfnaphalioid  Oompositce  are 
worked  up,  it  is  impossible  to  settle  the  limits  of  the  genera.'' 

Though  there  is  a  difference  in  the  habits  of  the  two 
genera,  Onaphalium  and  Raoulia,  the  woolly  appearance 
occurs  in  both,  for  the  leaves,  stems,  and  flowers  of  many 
species  of  the  former  genus  are  completely  covered  with  a 
greyish,  soft,  velvety  down.  Twelve  species  of  Raoulia  have 
been  discovered  in  New  Zealand,  where  the  plants  are  alone 
found.  These  species  have  all  been  named  and  described  by 
Dr.  Hooker,  as  well  as  the  genus  itself,  which  is  in  honour  of 
M.  Baoul,  a  surgeon  in  the  French  navy,  who  has  paid  some 
attention  to  New  Zealand  plants.  It  may  be  interesting  to  our 
readers  if  we  give  a  description  of  each  of  the  species,  abridged 
from  the  Handbook  of  the  New  Zealcmd  Flora, 

1.  Raoulia  Australis,  Hf.  A  small,  moss-like,  densely- 
tufted  plant,  stems  one  to  two  inches  high,  branches  slender, 
leaves  minute,  laxly  or  densely  imbricate,  half  an  inch  long, 
covered  with  silky,  appressed  wool.  Heads  one-eighth  of  an 
inch  long,  outermost  scales  spathulate,  inner  linear,  shining 
yellow  or  pale  brown,  not  dark  at  tips,  nor  white  and  radiating ; 
florets  about  twelve,  outer  few,  pappus  hairs  excessivdy 
slender,  subpilose,  not  thickened  at  the  tips.  Achene  glabrous. 
This  species  is  found  on  lofty,  rocky  lulls  in  the  Northern 
Island,  on  the  Nelson  Mountains^  Otago,  and  other  places  in 
the  Middle  Island. 
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2.  jB.  ientdcaiutis,  Hf.  Stems  generallj  Blender^  loo0oly 
talked,  prostretdy  creeping,  one  to  ten  inoheB  long,  -with. 
asoending  branolieB.  Leaves  loosely  imbricating,  spreading 
md  reourred,  one^welfth  of  on  mch  long,  mej,^th  appressed 
silyeiy  tomentum.  Heads  very  similar  to  those  of  £.  AunirdLis, 
but  involncral  scales,  with  brown  acute  tips.    Found  in  the 

Sarelly  beds  of  rivers  in  Northern  Island,  and  also  at  Kowai 
Yer,  Middle  Island,  at  an  altitude  of  one  to  two  thousand 

8.  JB.  HaastU,  Hf.  A  small,  densely  tufted,  nearly  glabrous 
pkmt,  stems  rather  stout,  prostrate,  branches  one  inch  high. 
LesTes  densely  imbricate,  one-sixteenth  of  an  inch  long, 
broadly  sheathing,  broadly  ovate,  coriaceous,  obscurely  woolly 
or  sillry.  Flower-heads  similar  to  those  of  iZ.  Austratisy  but 
narrower,  with  six  to  eight  florets ;  involucnd  scales  obtuse, 
not  brown,  nor  with  a  white  radiating  tip.  Found  in  gravelly 
terraces  at  Kowai  Biver  and  Waianna  Valley. 

4.  JB.  Munrai,  Hf.  Stems  slender,  creeping,  with  very 
long,  wiry,  filiform  rootlets.  Branches  slender,  ascending,  one 
to  two  inches  high.  Leaves  laxly  imbricate,  one-eighth  to  one- 
sixth  of  an  inch  long,  linear,  obtuse,  uniformly  clothed  with 

Efey,  silky  tomentom.  Heads  narrow,  one-sixth  of  an  inch 
ng;  involncral  scales  glabrous,  linear,  green,  with  rather 
dilated,  scarions  brown  tips ;  florets  about  twelve ;  pappus  as 
in  R,  Ausiralie.  The  wiry  stems  and  very  long  filiform  rootlets 
are  prominent  characters,  as  are  the  uniformly  grey,  silky, 
linear  leaves,  and  narrow  heads,  with  brown-tipped,  involncral 
scales.  The  plant  has  been  found  in  Waihopai  Valley  and 
Canterbury  Plains. 

5.  JB.  subulata,  Hf.  A  small,  very  densely  tufted,  rigid, 
moss-like  species,  quite  glabrous  throughout,  blackish  when 
dry,  stems  stontish,  branches  half  an  inch  high.  Leaves  most 
densely  imbricate,  patent  or  suberect,  rigid,  subulate,  acuminate. 
Heads  large  for  the  size  of  the  plant,  one-sixth  of  an  inch  in 
diameter;  involuoral  scales  linear,  oblong,  scarious,  shorter 
than  the  leaves ;  receptacle  convex,  hispid  :  florets  of  circnm- 
fiarenoe  in  several  rows,  pappus  of  rigid,  scabrid  hairs,  rather 
ihickened  at  the  tips.  Acfaene  silky.  A  remarkable  and  very 
small  species,  diifering  much  from  the  foregoing  in  the  pappus, 
hispid  reoeptacle,  and  foliage.  This  species  is  found  on  the 
Nelson  and  Otago  Mountains,  at  an  altitude  of  from  five 
to  six  thousand  feet. 

6.  £.  eximia,  Hf.  The  vegetable  sheep.  A  small,  most 
densely-tufted,  hard  little  plant,  forming  large  woolly  balls  on 
the  mountains,  enveloped  in  soft,  velvety,  white  tomentnm ; 
branches  very  short,  with  the  leaves  forming  c^hndric  or 
mammilliform  knobs,  one   quarter  of  an  inch  in  diameter; 
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lonres  most  demsely  coinpactod^  wholly  liidden  amongst  wooUy 
bam,  imbvioatod  all  round  in  many  series,  one-^oighth  of  an 
inch  long,  membranous,  broadly  linear  or  obovate  oblong, 
ronnded  at  the  tipi  beariBg  at  the  back,  above  the  middle,  a 
dense  thiok  pencil  of  white  veli^ety  hairs,  these  bundles  of 
hairs,  meeting  beyond  the  leaves,  envelope  the  whole.  Heads 
minute,  sunk  amongst  the  upper  leaves,  involuoral  scales  about 
tan,  linear,  with  subulate  or  obtuse  tips,  and  a  tufb  of  hairs  on 
the  baok  above  the  middle  :  reo^taole  convex,  naked ;  florets 
ubout  ten.  Pappus  of  few  rigid  hairs,  thickened  upwards. 
Aohene  with  a  thickened  areole  at  the  base,  silky,  with  very  long 
hairs;  very  nearly  allied  to  R.  mammUaris,  Found  in  the 
Middle  Island,  at  Bibband  Wood  Bango,  Mount  Arrowsmith, 
and  Dobson,  at  an  elevation  of  5500  to  6000  feet. 

7.  B,  Hedoriy  Hf.  Most  densely  tufted,  one  to  two  inches 
high ;  branchlets  erect,  densely  leafy,  silvery  at  the  tips. 
Leaves  closely  imbricate  one-twelfth  of  an  inch  long,  broadly 
ovate,  obtuse,  coriaoeous,  upper  half  covered  with  appressed 
silvery,  shining  tomentnm ;  back  grooved  longitudinally  when 
dry.  Heads  small,  sunk  amongst  the  uppermost  leaves ;  in- 
volucral  scales  scarions,  linear-oblong,  obtuse,  yellowish,  gla- 
brous, receptacle  convex,  pilose ;  florets  about  twenty.  Pappus 
-of  few,  rigid,  scabrous  hairs,  thickened  upwards.  A  very  dis- 
tinct species,  resembling  in  habit  some  states  of  12.  Auainralis. 
Found  in  the  lake  district  of  Otago  in  dry,  subalpine  places. 

8.  jB.  olabra,  Hf.  Stems  elongate,  slender,  prostrate,  branch- 
ing, two**  to  ten  inches  long ;  branches  ascending.  Leaves 
iaxly  imbricate,  spreading,  hardly  ever  recurved,  one- sixth  of 
3n  inch  long,  linear,  or  liuear-oblong,  acute  or  obtuse,  gla- 
brous or  nearly  so,  one  nerved,  green.  Hoods  rather  large,  one- 
foortlh  to  one-third  of  an  inch  in  diameter ;  outer  involticral 
scales  leaf-like,  inner  linear,  with  short,  white,  radiating  tips ; 
Aorets  numerous,  outer  in  two  series.  Pappus  of  numerous 
soft,  white,  slender  hairs,  as  in  B.  Aiiairalis,  Aohene  covered 
with  down.  Found  in  the  Nelson  Mountains,  Mount  Cook,  and 
Otago  Mountains. 

9.  B.  sub^ricea,  Hf.  Very  similar  in  most  rejects  to  B. 
ffldbraj  and  perhaps  an  alpine  variety  of  that,  but  a  much  more 
deuBely-tuflbed  plant,  with  very  short  stems  and  branches; 
closely  imbricated,  linear^-oblong  leases;  glabrous  or  covered 
loosely  with  silvery  tomentnm ;  green  or  sUvery  white.  Heads 
similar,  but  lai^^er.  Found  in  many  parts  of  Middle  Island, 
up  to  an  elevation  of  irom  3000  to  4000  feet. 

10.  B.  grandi/lara,  Hf.  A  very  short,  erect,  densely- 
tnfted  species,  with  very  long,  wiry,  thread-like  roots ;  stems 
one  inch  high,  densely  leafy,  with  the  leaves  on  as  thick  as  the 
little  finger.     Leaves  imbricating  all  round  the  stem  one-sixth 
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to  one-foDrtli  of  an  inch  long,  rigid,  shining,  with  white,  silky 
hairs,  cottony ;  at  the  base,  striate.  Heads  large,  one-third 
to  two-thirds  of  an  inch  in  diameter ;  involucral  scales  one  to 
two  series,  long,  white,  linear,  spreading,  one-fourth  of  an  inch 
long;  receptacle  convex,  hispid.  Pappus  hairs  few,  rigid, 
swollen  towards  the  tip.  Achene  silky.  Found  in  the  Nor- 
thern and  Middle  Islands,  at  the  top  of  Gordon's  Nob,  Mounts 
Cook,  Darwin,  and  Torlesse,  at  an  elevation  of  from  5000  to 
7000  feet,  as  well  as  on  other  mountains,  widely  spreading,  and 
forming  perfect  carpets. 

11.  i2.  mammUaris,  Hf.  Like  B.  eximia  forming  large, 
hard,  hemispherical  balls  and  patches  on  the  ground,  some- 
times eight  feet  long  and  three  feet  high ;  branches  very  short, 
thick,  with  the  leaves  on,  forming  cylindric  or  mammilary 
knobs  one-fourth  of  an  inch  in  diameter.  Leaves  most  densely 
compacted,  imbricated  in  many  series,  spreading,  one-tenth  to 
one-twelflh  of  an  inch  long,  obovate  cuneate,  or  spathulate, 
cottony  below,  with  a  dense  brush  of  velvety  hairs  on  both 
surfaces  beyond  the  middle,  which  does  not  exceed  the  tip  of 
the  leaf.  Heads  very  small,  one-sixth  of  an  inch  in  diameter, 
about  ten  flowered;  inner  involucral  scales  with  short, 
white,  acute,  radiating  tips ;  receptacle,  convex,  naked. 
Pappus  of  few  rigid  hairs,  thickened  at  the  tips.  Very  similar 
in  many  respects  to  B.  eximia^  and  closely  allied  to  it ;  but  the 
leaves  are  smaller,  with  the  velvety  hairs  not  so  long  as  to  hide 
them,  more  cottony  and  obovate,  and  the  inner  involucral 
scales  are  distinctly  rayed.  Achene  with  a  swollen  areole  at 
base,  and  long,  white,  silky  hairs.  Found  ou  hard  soil  and 
rocky  places  on  Mount  Torlesse,  at  an  altitude  of  3000  to 
5000  feet. 

12.  i2.  bry aides,  Hf.  Forms  hard,  dense,  convex,  hoary 
patches,  with  an  even  surface ;  branches  one-half  to  one  and 
a  half  inches  long,  densely  compacted,  with  the  leaves  on 
cylindric.  Leaves  most  densely  imbricate  all  round  the 
branches ;  erecto-patent  one-twel^h  to  one-tenth  of  an  inch 
long,  broad,  linear,  rather  dilated  at  the  obtuse  tip,  mem- 
branous, coriaceous ;  margins  cottony,  glabrous  below  the 
upper  one-third,  above  that  covered  with  appressed  silky  wool^ 
one  nerved.  Heads  one-fourth  of  an  inch  in  diameter,  about 
twelve  flowered;  involucral  scales  with  white,  subacute, 
radiating  tips ;  pappus  hairs  few,  rigid,  with  thickened  tips. 
Achene  with  very  long  white  hairs,  and  a  thickened  areole  at 
the  base.  Found  at  top  of  Gordon^s  Nob,  in  the  Clarence  and 
Wairau  Valleys,  at  an  elevation  of  3000  to  4000  feet. 

From  the  foregoing  descriptions  it  will  be  seen  that  though 
the  whole  of  the  species  agree  in  many  points  of  detail,  the 
general  appearance  of  some  are  widely  diflerent  from  that  of 
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others.  R,  eximia  is  certainly  the  most  peculiar^  forming  large 
masses  like  cushions^  often  two  feet  high  and  three  feet  in 
diameter^  and  this  species  is  known  to  the  natives  as  the  vege- 
table sheep.  A  fine  toft  of  this  plant  is  in  the  Mnseum^ 
Kew.  The  plants  indeed,  on  the  whole^  have  more  the 
appearance  of  mosses  than  exogens,  the  tomentum  of  the 
leaves  of  many  of  the  species  being  developed  to  such  an 
extent  as  to  completely  envelope  them,  and  almost  to  conceal 
the  star-liko  flower-heads,  which  are  seated  at  the  apex  of  each 
short  twig. 

B,  grandiflora,  as  its  name  indicates,  is  a  very  beautiful 
little  plant  when  in  flower;  the  involucral  scales,  which  are 
white,  might  readily  be  mistaken  for  the  ray  florets ;  but  these, 
like  the  disk  florets,  are  tubular.  The  pappus  hairs,  seen 
under  a  microscope,  are  roagh,  the  edges  being  apparently 
clothed  with  small  prolongations,  but  the  thickness  and 
rigidity  of  these  vary  moch  in  the  different  species. 

Nearly  allied  to  Raoulia  is  the  genus  Haa^tia,  named  by 
Dr.  Hooker  in  honour  of  Dr.  JuUus  Uaast.  The  plants  have  a 
very  similar  habit  to  Raoulia,  forming  balls  or  cushions  on  the 
lofty  mountains.  These  species  are  mentioned  as  growing  in 
New  Zealand,  but  Jiaastta  pulvinaris,  Hf.,  is  the  most  re- 
markable ;  indeed.  Dr.  Hooker  'Aays  that  it  is  one  of  the  most 
remarkable  plants  in  the  islands.  Masses  occur  quite  three 
feet  in  diameter,  covered  with  fulvous  wool.  The  leaves  are 
crowded,  broad,  but  completely  hidden  in  the  wool.  This  is  a 
very  close-growing  plant;  indeed,  the  patches  of  it  are  too 
dense  even  to  admit  of  the  finger  being  thrust  between  the 
branches.  It  has  been  found  on  mountains  at  an  elevation  of 
5800  feet.  The  tufts  represented  in  the  plate  are  those  of  young 
plants. 

Though  singular  and  interesting  to  the  botanist,  these 
plants  are  of  no  value  economically,  but,  on  the  contrary,  as  wo 
have  shown,  certain  species  of  them  are  a  plague  to  the  shep- 
herds, inasmuch  as  they  give  them  much  trouble  and  annoy- 
ance to  discern  between  an  animal  sheep  and  a  vegetable  sheep. 


Leaves  and  Flowers  or  the  Yegetable  Sheep. 

BT  HXMST  J,  SLLOK,  V.e.B.,  HOIT.  810.  S.lf.8. 

Thbough  the  kindness  of  Mr.  Jackson,  I  have  been  able  to  exa- 
mine the  leaves  and  flowers  of  the  "vegetable  sheep"  {Raoulia 
eodmia)  as  they  exist  in  the  Kew  specimen.  When  I  saw  that 
specimen  in  the  summer  of  last  year^  I  was  struck  by  an  appear- 
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ance  of  Hereral  bodies  prt^ectrtng  from  tlie  genoraL  surface  like 
miuDte  out^TVwtbs.  On  microscopic  examination  they  appeared 
to  conmst  of  flowers  in  a  dry  state,  siirmouatinff  immafenre 
acbenes  (or  Mcds),  nt  the 
ba«eof  whicli  were  fleaby 
rings,  apparently  in  a 
living  atate.  The  ^- 
pearaooe  of  these  flowers 
is  shown  in  the  annexed 
woodcut,  which  is  re- 
duced from  a  drawing 
made  on  a  larger  scale. 
It  will  bo  sean  that  there 
are  two  kinds  of  hairs, 
one  simple  and  the  other 
highly  complex.  The 
former  spring  from  th» 
annular  disc  or  fleshy 
ring  at  the  base  of  the 
coBOLLA  utii  icBisK  aohene,   uid    from    the 

bodyof  the  achene,  while 
he  latter  arise  from  tho  fiowm:  which  is  above  it.  Tha  dark 
mark  shows  the  point  at  which  the  flower  and  achene  divide. 
The  composite  hairs  consist  of  a  number  of  small  tnbea 
deUcately  white,  and  wit^  slightly  wrinkled  Burfacea.  Thay 
require  powers  of  from  IflO  and  upwards  for  their  efliectiro 
display.  Tite  number  of  the  tubes  in  these  compoond  hoira 
varies  considcmbly  in  ^flbrent  specimens.  In  ono  I  coonted 
sixteen  tubes  in  the  central  part.  The  tubes  at  tha  sides  throw 
out  projections  with  pointed  tips,  and  another  tube  usually  joins 
the  diverging  tube,  and  continues  a  straight  course.  On  one 
of  the  flowers,  which  was  i^ightly  brokeu  so  as  to  show  its 
interior,  I  noticed  small  pale-yoUow  pollen  gtuins,  whioh  show 
no  inclinatian  to  ahriTel  up. 

The  most  curious  fact  is,  that  the  annular  discs  or  flashy  rings 
at  the  boae  of  the  achenea  couImd  pale,  yellow-green  uhloro•^ 
phyll,  apparently  in  a  living  state,  although  the  Kew  specimen 
plant  looks  quite  dry,  and  has  been  a  year  or  two  in  a  glass- 
case  in  a  warm  room.  My  specimens,  which  have  been  monnted 
under  their  glass  corecs  for  many  months,  still  lookplnmp  and 
fresh,  and  it  wonid  appear  that  the  plant  is  so  constructed  as 
to  bear  a  prolougcd  drought  without  lo^^ug  its  vitality  by  ex- 
cess of  evaporation — at  least,  that  is  the  conclosion  to  which  I 
have  been  led  by  examining  these  flowers,  and  some  seetioBs 
which  I  made  of  the  atem- 

The  leaves  are  very-  curious  microscopic  objects.  In  tiro 
dry  stato  they,  like  tlie  flower,  ore-  brown.     They  connst  of 
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elongated  cgIIBj  sniTouadod  in  some  cases  by  Bmaller  rows  of 
bead-tike  cells.  The  hairs  are  oC  ftglitteong  pearly  wbitenessj 
very  numerous,  of  wavy 
outline,  like  the  tenta- 
cles of  an  anemone,  and 
pointed  at  the  end.  They 
are  not  like  the  hairs  of 
the  corolla,  complex, 
but  of  a  Bimple  tubular 
structure,  without  joints. 
The  woodcut  will  convey 
an  idea  of  the  appear- 
ance which  these  hairy 
leaves  exhibit  under  the 
miorosQope,  and  it  will 
be  readily  understood, 
ihat  as  the  leaves  are 
closely  compacted  round 
tdio  short  stems,  and  sm 
each  leaf  is  famished 
with  a  projectang  mass 
of  hair,  the  whole  plant 
possesses  tbs  woolly  ap- 
pearance which  Mr. 
Jacksoa  desoribeB,  and 
from  which,  together 
with  its  shape,  the  ap- 
propriate name  of  "ve-  iuk 
getabte  sheep  "  is  derived. 

I  should  be  much  obhged  if  any  one  who  reads  thoK 
pages  in  New  Zealand  would  send  to  me,  addressed  to  care,  of 
Mesn«.  Groorabridge,  some  ripe  aohenes  or  8aeda>of  this  0 
plant,  and Bome floararsia  spedGeot  state. 
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PLEASANT  WATS  IN  SCIENCE. 

No.  V. — Radiant  Forces. 

It  a  candlo  is  placed  in  the  centre  of  a  roont^  it  difihses  light 
equally  in  all  directions^  and  consequently  all  parts  are  lit  in 
regular  proportion ;  upwards,  downwards,  on  this  side,  and  on 
that  go  the  light  rays,  and  if  an  obstacle  meets  them,  they 
pass  on  either  side  of  it,  leaving  a  shadow  behind  it.  The 
candle  flame  gives  light  because  it  is  full  of  incandescent  par- 
ticles, each  of  which  behaves  in  the  manner  mentioned ;  and 
we  may  figure  the  minutest  conceivable  particle  bribtling  all 
round  with  light  rays,  which  we  might  roughly  imitate  by 
stickingpins  as  close  together  as  possible  all  round  a  tiny  cork 
ball.  We  miglit  approximate  a  little  nearer  to  the  truth,  but 
yet  be  almost  infinitely  far  from  the  wonderful  minuteness  of 
nature,  by  drawing  with  the  finest  pencil  an  immense  number 
of  the  most  delicate  lines  as  close  together  as  possible,  and  all 
radiating  from  one  point,  which  would  represent  an  incan- 
descent particle  distributing  its  light  rays  in  one  plane  only, 
whereas  the  real  particle  distributes  them  in  all  planes.* 

It  is  easy  to  draw  two  lines  on  a  sheet  of  paper,  diverging 
from  the  same  point  so  gradually  and  so  close  together  at  the 
commencement,  that  at  a  distance  of  two  or  three  feet  they 
should  be  a  very  little  way  apart.  Suppose,  however,  we  were 
required  to  druw  two  such  lines,  which,  commencing  a  sUght 
divergence  in  London,  should  be  found  only  an  inch  apart  at 
York,  how  impossible  would  be  the  task.  Still  more  impossible 
would  it  be  for  us  to  draw  two  lines  for  a  few  feet  or  a  few 
inches  which  should  have  only  such  a  rate  of  divergence  that 
they  would  nearly  touch  each  other  if  prolonged  round  the 
globe  to  New  Zealand,  or  were  extended  some  240,000  miles 
off,  until  they  reached  the  surface  of  the  moon.  The  sun  is 
about  92,000,000  of  miles  from  the  earth,  and  yet,  according 
to  the  explanations  usually  given,  each  incandescent  par- 
ticle of  his  photosphere  sends  forth  rays  so  tightly  packed 
together,  that  many  pairs  of  them  reach  our  earth  without 
the  distance  between  them  having  become  perceptible,  not- 
withstanding they  have  been  getting  further  apart  from 
each  other  every  yard  they  have  advanced  in  their  enormous 
journey  I  Still  more  astounding  is  it  to  conceive  that  the  sun 
sends  to  the  remote  planet  Neptune,  which  is  more  than  thirty 
times  as  far  from  that  luminary  as  our  earth  is,  sets  of 
diverging  rays  so  closely  packed,  that  many  pairs  of  them 

*  An  orange  may  be  cut  through  its  centre  into  flioes,  each  »lice  reprei^nting 
one  of  tlie  innumemble  planes  into  which  it  may  be  conceived  capable  of  dirision. 
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arrive  at  his  distant  sarface^  which  deviated  infinitesimally  from 
true  parallelism  at  the  time  of  starting. 

By  drawing  two  diverging  lines  on  a  piece  of  paper^  it  is 
easy  to  see  that  at  certain  distances  they  can  only  reach  bodies 
of  proportionate  dimensions.  Thus,  if  at  six  inches  from  their 
point  of  starting,  two  diverging  lines  exactly  toach  the  top  and 
bottom  of  a  perpendicular  line  one  inch  long,  it  will  be  foand 
at  six  inches  further,  or  one  foot  from  their  starting  point,  they 
will  exactly  touch  tJie  top  and  bottom  of  a  line  two  inches 
long. 

If  it  be  desired  to  make  these  matters  plain  to  young 
people,  it  will  be  better  to  construct  a  model  than  to  drAW  a 
diagram.  This  may  be  easily  done  by  fastening  a  pin  to  a  piece 
of  wood  or  cork,  and  carrying  from  it  two  lines  of  thread,  to 
the  top  and  bottom  of  a  perpendicular  line  running  through  the 
centre  of  a  piece  of  card  two  inches  square,  and  one  foot 
removed  from  the  pin.  A  second  piece  of  card,  one  inch 
square,  should  be  placed  six  inches  nearer,  and  the  threads 
will  exactly  pass  over  the  upper  and  lower  surfaces  of  the 
two  cards.  Two  other  threads  should  then  be  extended  so  as 
to  tiOuch  the  cards  at  positions  exactly  at  right  angles  to  the 
former.  It  then  becomes  evident  to  the  eye  that  a  card  one 
inch  square,  at  six  inches  from  the  pin,  which  represents  the 
source  of  light,  can  receive  as  many  diverging  rays  as  can  be 
caught  by  a  two-inch  square  at  double  the  distance.  But  a 
two-inch  square  has  a  surface  equal  to  four  one-inch  squares 
(as  may  be  readily  demonstrated  by  experiment*),  and  therefore, 
a  portion  of  the  two-inch  square,  equal  to  a  one-inch  square, 
could  only  receive  one  quarter  as  much  light  as  the  one-inch 
square  could  receive,  through  being  at  only  half  the  distance 
of  the  former  one  from  the  source  of  light. 

This  model,  or  a  diagram,  will  show,  that  for  diverging  rays 
to  reach  an  object  of  moderate  dimensions,  like  the  two-inch 
card,  a  little  way  off  the  source  from  which  they  radiate,  it 
is  necessary  that  they  should  diverge  at  a  very  gentle  rate. 
Bays  that  diverge  rapidly  can  only  be  caught  by  a  moderate 
sized  object  when  it  is  placed  near  to  the  point  from  which 
they  proceed,  and  even  so  large  an  object  as  our  earth  can 
only  receive  from  the  sun  rays  that  for  all  practical  purposes 
must  be  regarded  as  parallel,  though  a  large  number  of  them 
reach  us  with  an  infinitesimal  divergence. 

Astronomers  calculate  the  quantity  of  light  and  heat  that 
can  be  received  from  the  sun  by  the  different  planets  revolving 
round  him,  by  estimating  their  distances  firom  the  central  orb. 

*  In  teaching'young  folks,  or  nDinstrnoted  adults,  these  things  should  be 
shown  by  cutting  pieces  of  card,  and  placing  foor  one-inch  squares  on  one  two- 
ittoh  square. 
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If  we  receive. a  qmntity  wiiich  we  mBf  term  w,  a  jdaaet  twice 
as  far  off  would  receive  only  one  quarter  of  x  qnontitj ;  and  ona 
three  times  as  far  off  one  ninths  and  so  forth,  till  we  come  to 
such  remote  planets  as  Uranos  and  Neptmie,  when  the  fimctiou 
becomes  minute. 

If  we  adopt  the  explanation  of  diverging  rays,  the  sun  may 
be  regarded  as  an  infinite  number  of  incandescent  points,  from 
each  of  which  proceeds  one  ray,  which  we  call  a  direct  ray,  as  it 
proceeds  straight  forward  towards  our  earth.  Of  such  rays,  only 
those  could  reach  us  which  emanated  from  a  surface  not  larger 
than  our  own,  or  so  little  larger,  that  the  effect  of  the  refractire 
action  of  the  ether  of  space,  if  such  there  be,  and  of  the 
refractivB  action  of  our  atmosphere,  could  still  bend  them  so  as 
to  reach  us.  Each  particle  of  the  solar  photosphere  would  bo 
supposed  to  emit  one  of  these  direct  rays,  and  an  infinite 
number  of  rays  slanting  more  or  less  away  from  it  on  each 
side.  Now,  however  slight  may  be  the  divergence  of  any  two 
rays,  there  must  be  a  distance  beyond  which  they  could  not 
both  touch  any  object  of  given  dimensions.  Let  us  suppose, 
for  example,  t^e  case  of  two  rays  which  diverge  at  the  rate  of 
an  inch  in  a  million  of  miles.  They  could  not  both  fall  upon 
an  object  rather  more  than  a  million  of  miles  away  from  their 
starting-point,  and  not  more  than  an  inch  in  diameter.  At 
exactly  one  million  of  miles^  distance  they  would  both  meet  the 
edges  of  such  an  object,  but  beyond  that  distance  they  would 
pass  by  it,  and  at  two  millions  of  miles  they  could  not  both  at 
once  be  nearer  than  within  half  an  inch  of  it,  though  one  might 
touch  it,  and  the  other  be  still  further  off,  if  it  were  appro- 
priately placed  for  such  a  result. 

The  proportion  of  diverging  rays  which  planets  could  obtain 
from  the  SQU  would  follow  the  rule  of  inverse  proportion  that 
has  been  explained,  but  not  so  the  rays  that  come  from  him 
in  parallel  lines.  If  they  were  not  obstructed  by  any  medium 
difihsed  through  space,  they  would  go  on  for  ever  without 
diminution;  and  if  f^era  were  two  bodies  smaller  than  the 
sun,  and  at  gigantic  distances  from  it,  the  nearest  being  so  fiir 
off  that  it  could  not  receive  any  diverging  rays  emitted  by  iiie 
snn,  and  the  remotest  three  times,  or  ten  times,  that  distance, 
tiiey  would  both  be  equally  well  illuminated,  and  would  receive 
eqaal  quantities  of  light  on  equal  areas  of  their  suriace. 

As  light  may  be  considered,  with  approximate  certainty,  to 
consist  of  vibrations  of  a  highly  attenuated  fluid,  which  has  not 
yet  been  discovered  to  possess  any  weight  or  sensitiveness  to  the 
action  of  the  attraction  of  gravitation,  we  must  suppose  suck  a 
fluid  diffused  through  space,  and  capable  of  transmitting  the 
light  wav^a*  This  fluid  has  been  thought  to  oppose  a  certain 
obstacle  to  the  passage  of  light  waves,  so  that  it  could  not  pass 
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along  an  immeiiBe  space  withont  a  loss  of  power ;  and  a  suf- 
ficient lengtii  of  space  miglit  at  last  bring  it  to  a  state  of  rest, 
which  would  be  equivalent  to  destroying  its  character  as  light. 
Indeed,  that  character  would  cease  long  before  rest  was 
attained,  because  no  eye,  constructed  upon  the  principles  of 
human  eyes,  could  be  impressed  with  the  sensation  of  light, 
unless  the  velocity  of  the  ether  vibrations  were  sufficiently  great. 
As  soon  as  they  declined  below  a  certain  quickness,  they  would 
cease  to  excite  the  sensation  of  light,  and  vision  can  take  no 
cognizance  of  them. 

If  light  were  regarded  according  to  the  Newtonian  theory 
of  its  consisting  in  an  emission  of  particles,  mathematicians 
would  have  to  calculate  how  closely  it  would  be  possible  for 
independent  light-streams  to  bo  packed  together ;  and  when 
assigning  to  any  two  of  them  an  infinitely  small  divergence, 
to  compute  how  far  they  must  travel  before  the  divergence 
would  increase  to  sach  an  extent,  that  they  must  pass  on 
either  side  of  an  object  like  our  earth  or  one  of  the  planets. 
It  would  be  interesting  to  know,  according  to  this  theory,  what 
proportion  the  truly  parallel  rays  from  the  sun  would  bear  to 
the  diverging  rays  which  strike  upon  the  various  members  of 
his  system. 

The  emission  theory  is,  however,  generally  abandoned, 
and  the  term  ''  ray ''  needs  special  explanation  when  used  in 
connection  with  the  undulatory  theory  of  light.  If  we  throw 
a  stone  in  the  centre  of  a  still  pond,  we  notice  a  series  of  con- 
centric hollows  and  ridges,  spreading  out  wider  and  wider,  and 
growing  fainter  and  fainter,  until,  if  the  pond  be  large  enough, 
diey  gradually  vanish  in  the  smooth  surface.  If  the  pond  is 
small  in  proportion  to  the  size  of  the  stone  and  the  force  with 
which  it  strikes  the  water,  strong  waves  continue  up  to  its 
banks,  and  are  reflected  back  again,  producing  noticeable 
interferences  with  advancing  waves.  Now  in  these  actions,  or 
in  the  first  of  them,  the  spreading  of  waves  from  the  centre  to 
the  circumference  of  the  pond,  we  do  not  notice  any  analogy 
to  "  rays  ;'*  but  if  we  consider  that  every  hollow  and  ridge 
consists  of  nmltitudes  of  water  particles  in  a  state  of  oscillation, 
tile  term  ^'ray'^  might  be  applied  to  each  diverging  series  of 
particles,  arranged  in  sets,  one  in  front  of  the  other,  which 
oscillato  or  move  up  and  down  in  the  same  vertical  plane,  and 
which  all  owe  their  motion  to  a  transmission  of  force  from 
one  of  the  originally  moving  particles.  From  the  cohesion  of 
the  water  particles  there  are  no  lateral  gaps  between  these 
water  "rays.''  Each  paHnole  of  water  imparts  its  own  motion 
to  itiB  neighbours,  and  as  the  waves  increase  in  sise,  the  number 
of  particles  in  motion  becomes  greater.  The  effect  of  this 
constant  addition  of  particles  to  the  wave  system  is,  that  the 
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original  quantity  of  motion  has  to  be  divided  amongst  a  greater 
number  of  particles^  and  consequently  each  one  will  have  less. 
Thus  the  further  the  waves  are  away  from  the  stone^  the  less 
will  be  their  height  and  depth ;  or  the  smaller  they  will  be- 
come when  measured  vertically ,  although  they  are  greater  in 
breadth. 

This  water  comparison  does  not,  however,  afford  a  complete 
idea  of  the  propagation  of  light,  because  we  notice  only  what 
takes  place  at  the  surface  of  the  water.  If  a  diver  exploded  a 
circular  mass  of  gunpowder  at  a  given  depth,  the  water  would 
be  struck  equally  in  all  directions,  and  the  wave  produced 
would  be  like  a  series  of  spherical  shells,  one  outside  the 
other.  Each  shell  would  contain  more  water  particles  than  the 
one  next  to  itself  and  nearer  the  source  of  motion,  and  fewer 
particles  than  the  one  next  to  it  and  further  from  that  source, 
llius  in  the  spherical  waves  nearest  the  explosion  the  motion 
of  particles  would  be  violent,  and  it  would  grow  less  and  less 
violent  as  the  spherical  waves  grew  wider  and  wider,  as  they 
receded  from  the  centre  of  explosion. 

A  particle  of  matter  becoming  luminous  acts  like  the 
explosion  supposed  in  the  case  of  the  water.  It  communicates 
a  strong  wave  motion  to  a  spherical  shell  of  the  adjacent  ether, 
and  the  particles  of  that  first  shell  hand  it  on  to  a  second,  and 
so  on  in  infinite  progression.  As  long  as  the  waves  have  force 
enough  to  be  visible  we  call  them  light.  If  the  ether  particles 
have  sufficient  attraction  for  each  other,  the  process  must  go 
on,  as  in  the  case  of  the  water ;  but  is  this  known  to  be  fact  f 
Is  it  certain  that  the  spherical  shells  of  light  are  continuous 
and  without  break  in  the  sense  in  which  spherical  water  waves 
possess  that  property  ? 

If  we  consider  light  as  propagated  in  waves  like  concen- 
trated spherical  shells,  a  Ught  ray  will  consist  o(  the  oscillations 
of  all  those  particles  which  stand  in  front  of  the  first  moved 
particle,  which  acts  as  their  source  of  motion,  by  communicating 
to  them  its  own  motion. 

Optical  experiments  show  that  one  set  of  light  rays  may 
be  made  to  pass  through  another  set  without  apparent  loss. 
The  method  of  illuminating  opaque  objects  under  high  powers, 
originating  with  Professor  Smith,  of  Kenyon  College,  as  des- 
cribed in  a  former  number  of  the  Intellkciual  OssiBfiVEU,  and 
well-known  in  this  country  through  the  contrivances  of  Mr. 
Bichard  Beck,  and  Messrs.  Powell  and  Lealand,  illustrate  this 
tact.  Light  rays  are  sent  down  through  the  object-glass  on 
to  the  object,  and  then,  being  reflected  by  the  object,  they 
come  back  again  without  jostling  one  another,  so  far  as  can  be 
discerned.  But,  by  another  kind  of  experiment,  light  waves 
can  be  made  to  interfere  with  each  other,  and  produce  either 
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total  darkness  or  distinct  colours,  according  to  the  exact  nature 
of  the  interference  which  takes  place. 

Optical  experiments  show  that  the  light  we  receiye  from 
distant  bodies^  as  from  the  san^  behaves  as  if  it  were  composed 
of  a  number  of  rays  exactly  parallel  to  each  other^  while  the 
light  received  from  near  objects  behaves  as  if  it  were  com- 
posed of  rays  not  parallel^  but  diverging  from  a  common 
centre.  These  facts  seem  to  throw  us  back  upon  the  concep- 
tion of  really  divergent  rays,  as  contradistinguished  from 
parallel  rays,  and  thus  would  lead  us  to  set  us  to  reject  the 
supposition  of  strict  analogy  between  the  spherical  water  waves, 
already  spoken  of,  and  the  waves  of  light.  We  shall,  however, 
find  that  the  difficulty  arises  from  accepting  the  term  ''  diverg- 
ing rays,^'  as  expressing  a  literal  fact,  and  not  merely  affording 
an  approximate  illustration. 

If  we  pass  from  light  to  gravitation  we  find  another 
instance  of  a  force  moving  in  straight  lines,  and  varying 
inversely  as  the  square  of  the  distance  at  which  it  operates. 
Bodies  attract  each  other  in  proportion  to  their  masses,  and 
the  force  of  that  attraction  diminishes  as  the  squares  of  the 
distances  increase.  This  law  is  found  to  hold  good  for  Nep- 
tune, the  remotest  known  member  of  our  system,  and  which, 
as  we  have  remarked,  is  more  than  thirty  times  as  far  off  the 
sun  as  the  earth  is. 

We  have  as  yet  no  means  of  showing  or  establishing  a 
connection  between  gravitation  and  other  properties  of  matter. 
Light,  heat,  electricity,  chemical  attraction,  magnetism,  and 
mechanical  force  all  stand  in  a  certain  relation  to  each  other, 
and  are  susceptible  of  conversion  into  each  other.  No  one, 
however,  has  succeeded  in  depriving  any  body  of  its  gravitj^^ 
and  thereby  causing  the  gravitation  force  to  assume  a  new 
form.  It  may  be  an  ultimate  and  permanent  property  of 
matter,  or  what  seems  more  probable,  a  property  of  matter 
under  certain  conditions;  but  we  have  no  idea  how  it  is 
correlated  to  other  forces  which  matter  exhibits.  We  have 
reason  to  believe  that  it  is  propagated  in  all  directions  like 
light,  and  Newton  showed  that  bodies  gravitate  towards  each 
other  as  if  their  matter  were  concentrated  in  one  central  point, 
corresponding  with  what  is  known  as  their  centre  of  gravity. 

A  luminous  body  emits  light,  whether  or  not  there  is  any- 
thing which  it  can  illuminate ;  but  we  only  know  of  gravitation 
as  a  reciprocal  action  of  two  bodies  upon  each  other.  When  a 
man  jumps  he  kicks  the  earthball  from  him  with  a  force  propor* 
tioned  to  his  own  rebound,  and  if  the  earth  were  a  little  thing, 
its  position  would  be  displaced.  As  it  is,  the  displacement, 
though  existing  theoretically,  is  too  small  for  appreciation  or 
for  computation  in  intelligible  figures.    In  like  manner,  when 
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ihB  earth  attracts  a  falling  stone,  iAiat  stone  atkaota  the^eArtli, 
bat  if  the  stone  weighs,  or  is  attracted  with  a  foroe  etflxH  to 
one  pannd;  and  attracts  or  pulls  the  earth  with  equal  power, 
the  stone  &Ils^  and  the  earth  does  not  visibly  or  appreciably 
rise  to  meet  it,  because  a  one»pound  pull  at  the  great  globe  is 
practically  lost  in  the  ponderous  mass. 

Electric  currents  will  not  traverse  the  most  perfect  vacnnm 
we  can  produce,  but  light  easily  traverses  any  vacuum  we  can 
form.  Thus  we  know  that  it  consists  of  the  moticm  of  a  more 
attenuated  medium.  Gravitation  traverses  space,  and  light  does 
the  same ;  but  do  they  do  it  in  the  same  way  7  In  the  case  of 
light  there  is  a  transmission  of  the  wave  form  through  the 
delicate  matter  which  seems  to  fill  celestial  space.  Is  gravi- 
tation in  any  way  dependent  for  its  transmission  upon  this  or 
upon  any  other  form  of  matter  ?  Gould  it  be  stopped,  as  an 
electric  current  can  be  stopped,  by  taking  away  the  material 
particles  in  space  ?  Or  do  dis^tant  bodies  act  upon  each  other 
with  this  gravitating  attraction  without  any  help  from  inter- 
vening materials  ?  If  light  be  the  vibration  of  ether,  its  transit 
nrast  stop  if  that  ether  were  not  present.  Does  gravitation  in 
any  way  present  an  analogy  to  light  ?  or  does  it  stand  alone, 
having  some  of  the  properties  of  a  radiant  force,  and  yet  con- 
sisting in  no  motions,  and  occupying  no  space  for  the  trans* 
mission  of  its  powers  ? 

Whenever  we  come  to  ultimate  questions  we  enter  into  the 
domain  of  the  unknown.  We  say  light  consists  of  the  oscilla- 
tion of  ether  particles,  each  one  moving  in  an*  extremely 
minute  curve,  and  stimulatiug  its  nezt-idoor  neighbour  to  do 
the  same,  so  that  a  wave  is  produced.  We  are,  however,  not 
in  the  least  degree  able  to  explain  why  such  oscillations  of 
particles  should  produce  on  our  organs  the  effects  of  sight. 
We  consider  heat  as  a  mode  of  motion^  but  we  have  no  idea 
why  a  brisk  motion  of  the  particles  of  a  candle  causes  them  to 
bum,  or  combine  with  oxygen  and  give  ns  light.  In  like 
manner,  if  we  reduced  gr&vitation  to  the  category  of  modes  of 
motion,  we  could  not  then  understand  why  two  bodies  should 
thereby  want  to  come  near  each  other.  Nature  is  full  of  these 
mysteries.  We  trace  her  facts,  and  we  note  their  seqoience.  Our 
minds,  impelled  by  will,  actuated  by  design,  lead  us  to  appre- 
ciate the  low  and  order  we  can  discover.  We  naturally  and 
irresistibly  attach  to  the  word  cause  something  more  than 
regular  but  unconnected  sequence.  As  a  result  of  watching 
the  uniformity  of  natural  operations,  we  form  a  conception  of 
inevitable  and  necessary  sequence,  and  we  proceed  fvom  inevit- 
able and  necessary  sequence  to  the  assumption  of  a  cause  suffi- 
cient to  make  any  sequence  inevitable  or  necessary ;  and,  failing 
to  see  such  cause  in  the  motions  of  physical  particles^  we  anire 
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at  the  conception  of  a  mental  and  moral  cause  adeqnate 
to  the  production  of  the  e&ots  which  we  observe.  A  pnilor 
sophy  of  science  which  can  rest  satisfied  that  man's  most 
heroic  purpose  and  action  is  nothing  more  than  an  oxydation 
of  particles^  can  only  satisfy  a  few  abnormal  minds.  Such 
may  be  wanted  to  assist  in  the  process  of  rigid  analysis  and 
inyestigation^  to  which  they  often  supply  a  yaluable  negative 
stimulant;  but  from  the  earliest  times  in  which  speculation 
existed^  down  to  our  own,  an  overwhelming  majority  of  the 
greatest  intellects  have  taken  another  view ;  and  wlule  some 
have  regarded  physical  forces  as  merely  the  exponents  of 
moral  and  intelligent  forces^  all  have  seen  in  secondary  causes 
the  proofs  of  an  ultimate  cause;  and  have  rejzrarded  the  universe 
not  as  dead  and  material,  but  as  spiritual,  living  and  divine. 

The  present  paper  is  put  forward  tentatively,  with  a  view 
to  promote  ihinking  on  the  subjects  to  which  it  alludes.  Text 
books  and  teachers  too  often  leave  students  with  technical 
statements,  which,  although  correct,  supply  only  an  appear- 
ance of  knowledge  to  those  who  accept  them  without  careful 
examination.  The  intricate  nature  of  optical  questions,  neces- 
sitates considerable  mathematical  knowledge  for  their  com- 
plete exhaustion,  but  the  questions  started  in  this  paper  ought 
to  be  susceptible  of  elucidation,  so  far  as  main  principles 
extend,  in  the  language  of  common  life. 

Our  line  of  examination  seems  to  show^  that  if  light 
is  presumed  to  propagate  its  undulations  in  concentric 
spherical  waves,  it  is  inexpedient,  as  well  as  incorrect,  to 
speak  of  diverging  and  parallel  rays.  What  are  called 
diverging  rays  would  be  the  supposed  radii  of  the  circle 
or  sphere  formed  by  each  wave.  Parallel  rays  would  be 
merely  a  portion  of  a  spherical  wave  having  a  large  diameter 
and  a  low  rato  of  curvature  for  any  small  portion  of  it ;  while 
diverging  rays  would  really  be  a  portion  of  a  smaller  sphere 
with  a  greater  curvature  of  a  given  portion.  A  part  of  the 
circumference  of  a  sufficiently  large  circle  is  approximately  a 
straight  line. 
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SCHROTER'S  METEORS.— THE  LUNAR  CASSINI.— 
CRIMSON  STAR.— OCCULTATION. 

BY   THE   EEV.   T.   W.    WEBB,   A.M.,   V.B.A.8. 

The  examination^  in  onr  last  number^  of  Schroter's  remarks  on 
Light-spots  on  the  dark  side  of  the  moon,  naturally  leads  to  a 
cnrioas  observation  by  the  same  astronomer,  of  a  very  unusual 
meteoric  appearance,  with  which  he  closes  his  chapter  on  the 
subject.  He  tells  us  that  on  Oct.  15,  1789,  about  5h.  10m.  or 
15m.  A.M.,  as  he  was  examining  the  dark  side  of  the  moon,  then 
more  than  25°  high,  with  a  power  of  161  in  his  7  ft.  reflector, 
and  had  Plato  and  the  Mare  Imhrium^  but  no  portion  of  the 
illuminated  hemisphere,  in  the  field ; — ^there  and  then,  in  front 
of  the  dark  globe,  and  as  far  as  his  surprise  would  allow  bim 
to  judge,  in  the  centre  at  once  of  the  M.  Imbrium  and  the  field 
of  view,  broke  out  in  an  instant  a  stream  of  light,  consisting  of 
many  separate  little  sparks,  white  and  brilliant  as  the  en- 
lightened part  of  the  moon.  They  took  a  straight  course  to  the 
N.,  away  in  front  of  the  N.  part  of  the  Jf.  Imbrium^  the  nearest 
Umb  of  the  moon,  and  the  small  vacant  remainder  of  the  field. 
As  this  stream  had  completed  half  its  course,  another,  exactly 
similar  to  it  in  every  respect,  broke  out  nearly  in  the  same  place 
where  the  first  appeared,  but  a  little  further  B.,  which  moved  in 
a  line  parallel  to  its  predecessor  and  passed  away  in  the  same 
direction  out  of  sight.     He  has  given  a  diagram,  of  which  a 


reduced  copy  is  inserted  here,  where  A.  is  the  1st,  6  the  2nd 
stream,  which  broke  out  in  B  when  A  had  reached  G.  ab  being 
the  border  of  the  Jf.  Imbrium,  c  d  the  limb,  c/ the  edge  of  the 
field. 

Startling  as  was  the  impression  which  this  distant  scene 
made  upon  our  observer,  he  soon  recovered  from  it,  and  re- 
peatedly renewed  to  himself  a  lively  idea  of  what  he  had 
witnessed  in  order  to  compute  the  time  of  its  dm*ation,  when  he 
found  that  the  visible  course  of  each  stream  had  lasted  about 
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2s.j  and  conseqaently  the  whole  dnration  of  the  phenomenon 
^bout  49.  {$ic  in  orig,)  till  its  final  and  entire  extinction.  The 
circnmstances  of  the  observation  showed  sufficiently  that  this 
display  coald  not  be  referred  to  the  lunar  surface^  but  must 
haye  been  developed  much  nearer  the  earth.  The  streams  were 
not  larger  than  the  representation  in  the  original  drawing  held 
18  inches  firom  the  eye,  or  about  9  inches  for  our  reduced  copy, 
and  they  caused  no  perceptible  illumination  of  the  field.  This 
was  only  9'  in  diameter,  of  which  they  occupied  about  half,  or 
5^,  -J-  of  the  diameter  of  the  moon,  and  each  stream  took  some 
2s.  to  traverse  this  little  distance.  Hence  Schroter  infers  that 
the  meteor  was  situated  at  a  remoteness  from  the  earth  far  ex- 
ceeding the  general  idea  qf  the  extent  of  our  atmosphere. 
This  is  not  improbable ;  and  it  may  be  thought  not  unlikely 
that  the  observer  was  actually  fortunate  enough  to  catch  sight  of 
a  portion  of  one  of  the  meteoric  rings  which  are  now  believed 
to  intersect  at  certain  times  the  eartVs  orbit — the  principal 
difficulty  lying  in  the  circumstance  that  his  little  sparks  were 
kindled  in  the  middle  of  the  field,  instead  of  coming  into  sight 
at  its  edge.  However,  if  this  were  so,  it  would  seem  to  follow 
that  these  mysterious  bodies  are  not  ignited  by  the  resistance 
of  our  atmosphere,  but  must  exist  in  a  self-luminous  condition. 
Telescopic  meteors  are  uncommon,  but  perhaps  not  more  so 
than  might  be  expected  considering  the  smallness  of  ordinary 
fields  as  compared  with  the  extent  of  the  sky.  I  believe  that 
I  have  more  than  once  seen  something  of  this  nature; — and  on 
one  occasion,  1847,  Aug.  31,  I  have  expressly  noted  that  a 
minute  falling  star  passed  across  the  field  of  the  telescope  which 
must  have  been  totally  invisible  to  the  naked  eye.  But  a  more 
curious  instance  may  be  found  in  the  description  which  Schroter 
published  (in  1796)  of  his  27-foot  reflector.  This  grand  instru- 
ment, which  was  mounted  in  1793,  had  two  nearly  equal 
metallic  specula,  the  largest  measuring  19^  English  inches; 
and  seems  to  have  performed  very  well  for  its  date,  though 
it  may  be  questioned  whether  any  work  of  that  day  was  equal 
to  what  is  now  successfully  accomplished,  especially  on  glass 
Burfaces.  Its  front-view  action  on  the  starry  heavens  seems  to 
have  been  very  striking :  and  though  of  course  not  equal  in 
grasp  of  light  to  the  40-foot  reflector  of  Herschel  I.,  must 
have  had  some  little  advantage  over  the  more  frequently  used 
20-foot  of  the  same  observer.  His  description  of  its  resolution 
of  the  galaxy  is  interesting.  Even  in  the  dark  opening  near  a 
Oygni,  he  found  several  little  stars ;  only  a  tolerably  circular 
space  of  about  4'  appeared  free,  yet  even  in  this  void  he  pre- 
sently detected  an  extremely  minute  glimmering  point.  But 
on  a  subsequent  occasion  the  impression  of  allowing  a  rich  part 
of  the  galaxy  near  the  same  spot  to  pass  through  the  field  of  15' 
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of  arc,  from  6h.  20m.  till  nearly  8h.  p.h.  is  tliiis  simply  re* 
corded — "  what  Omnipotence  1'*  Daring  that  time  upwards  of 
80  fields  had  passed  before  his  eye ;  bat  in  not  one  of  them, 
even  the  least  rich,  was  he  able  to  number  the  maltitade  of  stars. 
Bepeated  estimation  gave  him  never  less  than  50  or  60  at  once; 
frequently  150  and  upwards ;  80  might  be  considered  an  aver- 
age ;  and  this  would  give  1630  stars  per  square  degree,  or 
48,900  in  an  extent  of  the  galaxy  15^  long  and  2^  broad.  This 
estimate  gives  a  close  agreement  (of  course,  rather  accidentally) 
wifch  the  50,000  of  Uerschel  I.  deduced  with  the  18-inch  aper* 
ture  of  his  20-foot  reflector :  and  hence  would  follow  Twa 
Millions  for  the  whole  circle  of  the  galaxy.  A  more  extended 
comparison  led  Schroter  to  think  that  his  telescope  would  reach 
upwards  of  Twelve  Millions  in  the  whole  compass  of  the  sky. 
Assuming  an  equality  of  reflective  power  for  this  speculum,  and 
that  of  the  Earl  of  Bosse,  we  should  either  have  for  the  large- 
telescope  of  the  latter,  about  170  millons  of  stars,  or  else  be: 
obliged  to  suspect  that  we  had  passed 

beyond  the  bounds  of  visible  creation,  and  were  able  to  gaze* 
out  on  blank  and  empty  space.  And  though  we  have  now 
learned  to  distrust  the  formerly  current  assumption  of  equality 
between  our  sun  and  those  galactic  stars,  and  consequently  may 
conjecture  the  possibility  of  a  less  extended  boundary  to  our 
telescopic  range,  yet  we  cannot  help  admiring  the  worthy  old 
Hanoverian  when  he  tells  us  how  the  observer  is  "  perpetually 
finding  in  the  apparently  remotest  confines  of  creation  new  and 
certain  traces  of  creative  power  extending  itself  indefinitely 
further,  and  as  it  were  a  continually  new  reflection  of  the  Deity 
in  his  great  works  of  nature.  In  astonishment  he  here  adores- 
Infinite  Omnipotence  in  these  wonders,  and  longs  for  further 
and  greater  discoveries  froxa  posterity." 

But  to  return.  On  June  28,  1795,  after  examining  the  more 
than  half  illuminated  moon  with  a  power  of  183  and  a  field  of 
15'  in  this  great  instrument,  he  was  looking  at  a  part  of  the 
constellation  OphiuckuSy  and  noting  the  continual  passage  of  the 
minutest  stars  through  the  field,  6  or  7  at  a  time,  when  an  ex- 
cessively delicate  and  faint  point  of  greyish  Ught,  exactly  like  a 
falling  star  at  an  extreme  distance,  passed  downwards  across 
the  field  in  about  1  second.  It  was  not  brighter  or  larger  than 
the  minute  stars  in  the  field,  or  than  those  in  the  galaxy,  and 
smaller  than  any  previously  known  magnitude,  not  resembling 
a  meteor  in  our  atmosphere,  but  probably  flying  in  the  expanse 
of  ether ;  this  latter  according  to  the  views  of  Schroter  differ- 
ing only  from  the  atmosphere  of  the  planets  in  its  greater 
rarity,  and  the  absence  of  the  exhalations  arising  from  the 
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neighbourhood  of  each  celestial  body.  This  idea^  howeTer^  of 
the  enormous  distance  of  his  meteor  was  merely  an  optical 
impression^  and  however  probable  it  might  be^  it  wonid  be  in- 
teresting to  test  it  by  calculating  at  what  distance  from  the 
earth  the  average  velocity  of  shooting  stars  would  cause  them  to 
traverse  15'  of  space  in  Is.  of  time.  The  data  for  this  are  not 
sufficiently  certain  to  lead  to  an  accurate  result^  because  the 
speed  of  individual  meteors  is  very  variable^  but  we  may  make 
a  rough  approximation  to  it.  It  appears  from  Professor  (Jranfs 
recent  observations  on  the  November  meteor-shower^  that  an 
arc  of  60^  described  in  3s.  would  represent  a  great  proportion 
of  their  courses :  taking  this  as  a  basis  we  shall  find  by  an  easy 
reckoning  that  Schroter's  meteor  had  80  times  less  apparent 
velocity  and  therefore  may  be  supposed  to  have  been  at  80  times 
greater  distance.  With  every  aUowance  for  the  uncertainty  of 
such  a  computation  it  certamly  seems  probable  that  he  had 
reason  for  sufiposing  that  it  existed  in  the  depths  of  space^  and 
that  it  must  have  been  of  a  self-luminous  character. 

We  will  now,  after  a  long  intermission^  proceed  with  our 
topographical  illustration  of  the  lunar  surface.  The  W.  extremity 
of  the  M.  Iwhrvwrn,  was  called  by  Biccioli  the  Palus  Nebularum 
and  the  Paltia  Fvitredinis,  the  former  lying  N.E.^  the  latter 
S.E.^  of  the  No.  16  in  our  map.  These  plains  are  of  very  level 
character,  and  elevations  of  250  feet  are  there  of  importance, 
especially  in  the  former,  where  the  terminator  forms  a  clear 
line,  and  risings  of  even  50  feet,  if  broad  enough^  could  not 
escape  the  eye.  At  the  edge  of  tins  level,  we  come  upon  a  very 
peculiar  walled  plain,  Oaseini  (20),  the  omission  of  which  from 
the  maps  of  Hevel  and  Bicdoli  led  Schroter  to  the  precarious 
idea  that  it  was  of  a  subsequent  date.^  How  little  confidence 
can  be  placed  in  such  a  negative  argument  will  presently  ap- 
pear, in  a  smaller  but  sharply-defined  instance.  The  rin^  of 
Oassini  is  very  narrow,  and  lowest  towards  the  four  cardmal 
points,  but  rises  on  N.W.  to  nearly  4400  feet  above  the  plain^ 
the  interior  being  very  little,  if  at  all,  depressed.  I  have  seen 
it  casting  three  grand  obelisks  of  shade,  two  very  near  to- 
gether, across  the  external  level.     It  contains,  according  to  B. 

*  B.  and  M.  have  made  it  a  ohtrge  against  Sohr.  that  in  hit  anxietr  to 
disoorer  change,  he  had  asaerted  that  Canim  was  as  obvious  (augenftllig)  at 
ArutiUu*  and  Autofyou9 ;  and  the/  draw  attention  to  the  fact  that  those  craters 
throw  shadows  YiAible  even  in  a  comet-finder,  at  a  time  when  Cassini  would  benearij 
imperceptible.  What  Schr.,  however,  actually  says  is  something  quite  different ; 
Tia.,  that  there  is  no  trace  of  Cmjbm  in  those  two  maps,  though  they  contain  the 
neighboorinfr  AruiUlus  snH  Autolyeut^  which  is  not  bo  large  as  Cs«fia»,  with  the 
yet  smaller  Calippiu  and  TheaMtu,  and  the  border  of  the  M,  Imbrium,  and  that 
it  is  not  found  in  the  *'  Phasen*'  of  Hevel  dose  to  the  tf  rminator,  though  AuiclyeuM 
and  JHttiUif  are  shown  under  much  highnr  illumination.  Jmdieet  Lelpior,, 
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and  M.^  three  small  craters ;  one  (A)  very  deep^  precipitous, 
and  conspicuous ;  a  smaller  one  adjoining  it^  S. W .,  and  a  third 
close  to  the  S.E.  main  wall.  They  speak  of  haying  measured 
A  ten  timeS;  and  their  book  contains  an  additional  diagram  of 
Oassini  on  a  much  larger  scale,  not  referred  to  in  the  text,  but 
taken  apparently  with  the  great  Berlin  9'6-inch  achromatic,  and 
dated  1836^  Sept.  1.  Andinneitherof  their  delineations,  nor  in 
the  text,  is  there  the  least  indication  of  anything  in  the  interior 
of  A.  This  might  appear  conclusive.  Yet  ten  years  before 
that  elaborate  drawing,  and  eleven  before  their  description,  I 
had  seen  something  there  with  a  5-fb.  achromatic  which  I  drew 
and  described  as  a  ''  bright  object  with  shadow,  whether  cen- 
tral hill,  or  projection  on  the  declivity,  or  small  encroaching 
crater,  I  could  not  make  out.^'  I  have  since  frequently  noticed 
it,  and  any  one  may  see  it  even  with  a  small  telescope  under 
suitable  illumination.  I  have  doubted  whether  it  might  be  an 
eccentric  hill,  or  the  edge  of  an  interior  and  deeper  crater ;  but 
rather  inclined  to  the  latter.  A  sketch  obligingly  sent  me  by 
F.  Brodie,  Esq.,  represents  it  from  an  8^-in.  object-glass,  as  a 
defective  wall  between  two  confluent  craters.  I  have  not  as 
yet  brought  to  bear  upon  it  the  sharp  definition  of  my  9  J-in. 
silvered  mirror.  Should  it  be  a  deeper  interior  cavity,  it  might 
add  a  third  to  a  rare  class,  of  which  two  instances  are  pointed 
out  by  Schmidt,  where  a  subsequent  eruption  has  produced  a 
ring  contiguous  to,  but  distinct  from,  that  of  the  more  ancient 
formation. 

But  whatever  may  be  its  nature,  we  may  well  ask  how  it 
could  have  escaped  the  notice  of  B.  and  M.,  especially  at  the 
time  of  a  special  delineation  so  minute  in  detail  as  to  show  even 
a  deviation  from  circularity  in  the  form  of  A,  as  well  as  varia- 
tions in  the  height  of  its  ring  ?  So  marked  an  omission  in  the 
midst  of  so  much  display  makes  us  feel  how  unsatisfactory  it 
is  to  argue  the  question  of  lunar  changes  on  no  other  data  than 
those  famished  by  the  most  seemingly  careful  drawings  of 
previous  authorities.  It  is  to  the  labours  of  such  men  as  Birt 
and  Schmidt  that  wo  must  look  for  the  solution  of  this 
difficulty. 

But  we  have  not  yet  ended  the  story  of  GassinL  B.  and 
M.  have  spoken  of  a  second  considerably  smaller  crater  enclosed 
by  an  imperfect  ring,  as  lying  close  to  the  S.W.  side  of  A : — 
S  in  the  detailed  drawing,  where  it  is  much  smaller  in  propor- 
tion. I  have  seen  what  corresponded  exactly  with  this;  but 
further  examination  has  led  me  to  believe  that  it  is  not  a  crater 
but  a  mere  gorge  or  hollow  on  the  E.  side  of  the  spot  where  a 
long  buttress,  as  it  were,  lies  against  the  S.W.  wall  of  A, 
This  ridge  was  well  seen  and  drawn  by  Schr.  in  1798,  when  he 
also  saw  two  mountains  casting  shadows  outside  the  N.  main 
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wall,  and  as  he  liad  never  seen  anything  of  the  kind  dnring  the 
observations  of  eleven  years,  he  inferred  that  the  former  was 
probably  some  temporary  appearance  in  the  lunar  atmosphere, 
and  that  the  latter  had  previoasly  been  hidden  from  some  simi- 
lar cause.  Here  he  seems  to  have  been  mistaken.  The  latter 
— ^the  two  mountains,  appear  in  B.  and  M.  and  L. :  but  further 
from  the  ring  :  the  former  I  saw,  1826,  May  15,  and  frequently 
since,  and  anybody  may  see  it  readily  who  looks  imder  proper 
illumination.  But  if  long  missed  by  Schr.,  it  was  mistaken 
by  B.  and  M.  for  part  of  a  crater-ring ;  and  even  their  larger 
drawing  does  not  give  its  character  well,  as  a  ridge  gradually 
ascending  till  it  joins  the  top  of  the  wall. 

On  the  whole,  Oassini  would  form  an  admirable  object  for 
amateur  study.  Its  character  is  intrinsically  interestincr :  it 
lies  in  a  very  conTenient  position ;  it  is  simple  in  form  and  eas7 
of  delineation ;  and  though  it  has  been  many  times  meddled 
with,  it  has  evidently  never  had  complete  justice  done  to  it. 
It  should  be  drawn  under  many  angles  of  incident  light ;  and 
not  only  its  morning  and  evening  illumination  should  be  care- 
fully  represented,  but  the  peculiar  local  colouring  of  its  noon- 
day aspect.  Such  a  monograph  could  hardly  fail  to  be  alike 
improving  to  the  student, .and  valuable  as  an  addition  to 
*'  selenotopography .'' 

OBIMSON  STAB. 

A  remarkable  specimen  of  a  red  star  may  now  be  found 
with  little  trouble.  Begidus,  or  a  Leonis  (wluch,  by  the  way, 
though  rated  1  mag.  seems  hardly  entitled  to  the  distinction), 
forms  a  large  obtuse-angled  triangle  with  two  attendants: 
one,  t),  3  mag.,  nearly  n;  the  other,  o,  4  mag.,  consider- 
ably farther,  p  a  little  8.  If  we  now  connect  these  two 
by  a  line,  we  shall  find,  about  ^  of  the  distance  from  o 
towards  17,  a  6  mag.  star,  18,  just  visible  to  the  naked  eye  in 
clear  air :  a  little  sf  this,  in  the  finder,  is  a  small  group  of 
four  stars,  one  of  which  is  the  crimson  star  B  Leonis ;  so  called 
as  being  variable,  according  to  Argelander's  mode,  now  gene- 
rally adopted,  of  designating  such  objects  by  some  of  the  later 
letters  of  the  Boman  alphabet.  Its  colour  is  veiy  fine,  though 
not  BO  intense  as  that  of  B  Leporis,  with  which  we  hope  many 
of  our  readers  are  by  this  time  acquainted.^ 

In  looking  at  it  in  a  former  season,  I  was  struck  with  a 
curious  effect  of  contrast  in  colour.  The  celebrated  binary 
7  LeorUa  (104  of  our  list)  has  just  «  of  it  a  6  mag.  star,  40. 
This  in  the  finder  had  struck  me  as  being  of  a  pale  blue 
verging  to  lilac,  when,  on  examining  it  with  the  5-4  -inch  achro- 
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matic^  I  was  surprised  to  find  it  distinctlj  pale  yellow ;  and^ 
from  the  intensity  of  light  with  the  larger  aperture^  it  did  not 
lose  this  colour  even  when  brought  face  to  face  with  7  in  the 
large  field  of  the  comet  eye-piece.  Its  real  tint^  then,  had 
been  suppressed,  in  the  finder,  by  the  superior  strength  of  the 
yellow  rays  of  its  overbearing  neighbour,  and  even  forced  into 
a  slightly  complementary  hue.  As  I  have  no  reason  to  think 
this  a  peculiarity  of  my  own  vision,  it  may  serve  to  show  how 
much  caution  must  be  used  in  deciding  upon  the  tints  of  the 
lesser  components  of  pairs,  when  the  larger  is  of  any  decided 
colour ;  and  this,  it  seems,  will  be  especially  the  case  in  pro- 
portion to  the  apparent  smallness,  as  well  as,  of  course,  the 
closeness,  of  the  pair.  For  not  only  is  the  effect  of  contrast 
increased  by  the  juxta-position  of  the  images  on  the  retina, 
but  by  difference  of  brightness,  enabling  the  stronger  to  force 
a  complementary  tint  upon  the  weaker  light ;  and  difierence 
of  brightness,  again,  becomes  more  sensible  in  proportion  to 
the  diminution  of  the  total  quantity  of  light ;  for  it  has  been 
remarked  by  H.,  that  ''to  any  one  accustomed  to  the  use 
of  large  telescopes,  the  fact  must  be  familiar,  that  the  apparent 
inequality  of  two  stars  seen  at  once  in  the  same  field  of  view 
dimmishes  as  the  light  of  the  telescope  is  greater.''  Hence  it 
may  be  conjectured  that,  could  we  be  gradually  transported 
nearer  and  nearer  to  some  remote  and  obscure  pairs,  where  an 
orange  is  associated  with  a  much  feebler  blue  companion,  we 
should  find  the  difierence  of  colour  decrease  as  the  brightness 
was  augmented,  till  at  length  the  blue  might  become  white, 
or  even  yellow,  when  liberated  firom  the  preponderance  of  the 
superior  tint.  And  hence  follows  the  importance  of  examining 
suspected  star-colours  with  different  apertures,  and  relying 
chiefly  upon  comparisons  of  observations  with  the  same  in- 
strument. 

The  effect  of  contrast  in  colour  is  pleasingly  illustrated  by 
£he  following  anecdote  of  the  late  great  French  painter,  Deh^ 
croix,  related  some  time  ago  by  Alexander  Dumas,  at  one  of 
his  ''  conferences'' : — • '  Delacroix  used  to  tell,  that  it  was  while 
painting  Marino  FaMero  that  he  had  discovered  his  theory 
of  colours.  He  required  for  his  decapitated  Doge  and  his 
senators  cloaks  of  cloth  of  gold,  and  he  had  employed  to  no 
purpose  the  most  brilliant  yellows — ^his  cloaks  continued  of  a 
tarnished  appearance.  He  determined  then  to  go  to  the 
Louvre,  to  study  the  works  of  Bubens,  to  attempt  to  steal  from 
this  second  Titan  the  fire  of  heaven.  He  accordingly  charged 
Jenny,  his  housekeeper^  his  manager,  his  nurse— in  a  word^ 
his  maitre  Jacqiies — to  go  and  bring  him  a  cab.  Jenny  came 
at  the  end  of  a  quarter  of  an  hour  to  tell  him  that  the  cab  was 
at  the  door.    Delacroix  descended  his  staircase  rapidly,  and^ 
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4ilways  greedy  of  time,  ran  to  the  veldcle  he  had  ordered.  I 
do  not  know  whether  any,  among  the  persons  who  hear  me, 
may  recollect  having  seen,  at  this  period,  canary-yellow  cabs — 
that  is,  of  the  fiercest  {la  pltui  farouche)  yellow  that  can  be 
seen.  Delacroix  stopped  short  before  the  body  of  his  cab ;  it 
was  a  yellow  like  that  which  he  wanted ;  but  in  the  position 
where  the  carriage  was  placed,  what  gave  it  that  dazzling 
tone  7  It  was  not  the  tone  itself^  it  was  the  shading  which 
made  it  come  out.  Bat  these  shadings  were  violet.  Delacroix 
had  no  farther  oc/casion  to  go  to  the  Loavre ;  he  paid  the  cab 
and  went  apstairs  to  his  room:  he  had  caaght  his  effect.'^ 
The  observer  of  doable  stars  may  sometimes  do  well  to  bear 
in  mind  the  cab  of  Delacroix. 

On  re-examining  K  Leonis  with  a  9i-inch  silvered  glass 
specolam,  by  With,  1867,  Feb.  2,  I  foand  the  coloar   very 
fine,  thoagh  the  magnitude  was  much  diminished  from  what  I 
had  previously  seen.     Its  variation  ranges,  according  to  Pog- 
son,  from  5  to  10  mag.,  with  a  very  irregular  period  of  about 
31 2d.     I  do  not  know  whether  it  may  now  be  on  the  increase 
or  decrease ;  if  the  latter,  it  should  soon  be  looked  for,  before 
its  colour  becomes  less  striking  for  want  of  light.     There  seem 
to  be  only  two  ways  of  accounting  for  the  singular  colour  of 
these  very  beautiful  and  striking  objects ;  reckoning  from  ter- 
restrial analogies,  it  might  be  due  either  to  simple  ignition  or 
to  peculiarity  of  composition.     There  is  no  antecedent  im- 
probability in  the  former  supposition ;  one  sun  might  as  readily 
«xist  at  a  red,  as  another  at  a  white  heat.   But  it  appears  to  be 
negatived  by  the  fact,  that  our  terrestrial  red-heat  is  attended 
by  an  inferior  degree  of  luminosity,  in  accordance  with  its  low 
temperature,  hardly  corresponding  with  the  vivacity  of  stellar 
light.    It  seems,  therefore,  more  likely  that  this  tint  is  derived 
from  a  peculiarity  of  elementary  composition,  which  it  would 
be  most  interesting  to  ascertain,  but  which  is  never  likely  to 
be  disclosed  to  mortal  research.      The  colossal  reflector*  of 
Parsonstown  may  indeed  give  so  great  an  intensity  to  a  5  mag. 
(the  largest  attained  by  any  distinctly  crimson  star),  that  the 
spectroscope,  which  has  been  recently  prepared  for  it  by  the 
Bldll  of  Mr.  Browning,  may  be  able  to  efiect  its  analysis ;  but 
the  probability  is,  that  like  our  sun  through  a  great  extent  of 
its  spectrum,  it  would  only  exhibit  to  us  a  hieroglyphic  inscrip- 
tion to  which  we  possess  no  key. 

OccuLTATiON. — ^March  22nd,  k  Virginis,  4,i  mag-^  9h.  28m, 
to  lOh.  17m. 
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SCHMIDT  ON  LINNE. 

ExTBJLCT  from  a  letter  addressed  by  Herr  Schmidt  to  W.  R^ 
Birt,  dated  Athens,  1867,  January  25 : — 

"Prom  1866,  October  16th,  to  1867,  January  24th,  I  have- 
observed  Linne  at  every  opportunity  the  weather  permitted, 
the  result  being  as  follows : — 

''  1st.  In  high  illumination  Linn6  is  always  as  in  preceding 
years,  visible  as  a  light  spot,  somewhat  fainter  than  7  Posido- 
nius.  The  difference  of  the  sun's  height  has  then  no  perceptible 
effect  upon  its  appearance.  Not  until  the  sun^s  height  becomes 
less  than  5°  is  tiie  light  spot  smaller  and  fainter. 

'^  2nd.  In  lower  altitudes  of  the  sun  and  close  upon  the 
phase,  not  only  is  a  crater  never  visible,  but  there  appears  in 
good  light,  and  with  magnifying  powers  from  800  to  600  at 
most,  a  very  delicate  hill  of  300  toises  (1918*4  English  feet)' 
diameter,  and  five  to  six  toises  (between  30  and  40  English 
fbet)  in  height.     As  a  crater  Linn^  has  entirely  disappeared. 

'^  The  li^ht  spot  is  always  visible,  but  the  crater-form  has 
never  been  visible  from  October  until  the  present  time. 

"January  24d.  17h.  18h.  Linnd  had  a  faint  light-tail  of  a 
mile  (3800  toises  or  4*6  English  miles)  in  length,  which  I  had 
not  remarked  since  October. 

"January  25d.  14h.  to  16h.  Light  exceedingly  good,  de* 
creasing  sun  height  on  Linne,  now  12^  to  13^.  No  crater 
and  the  light  cloud  visible.  In  it  (as  on  December  26)  a  very 
faint  black  point,  to  the  west  of  it  a  fine  white  summit.' 


»> 


ABCILEOLOGIA. 

We  have  the  satisfaction  of  opening  this  month  with  the  announce- 
ment that,  by  a  great  act  of  generous  and  munificent  public  spirit 
on  the  part  of  its  proprietor,  the  well-known  Mater  Museum  has- 
become  the  property  of  the  town  of  Liverpool,  and,  therefore 
of  the  nation.  The  name  of  Joseph  Mateb  has  left  a  lasting 
impress  on  the  archaeology  of  this  country.  In  the  straggle  tO' 
raise  archaaological  science  from  the  low  condition  into  which 
it  had  fallen  half  a  century  ago,  which  resulted  in  the  establish* 
ment  of  the  Archeeological  Association  and  the  Archseological 
Institute,  Mr.  Mayer  was  an  active  coadjutor,  and  from  that 
time  to  the  present  he  has  ever  been  the  first  to  offer  his  assistance 
either  in  promoting  excavations  or  discoveries  or  in  aiding  in. 
the  publication  of  works  of  historical  or  antiquarian  utility.  Aa 
an  example  of  what  he  has  done  in  this  latter  class  of  labours, 
we  need  only  mention  the  Itwentorium  SepulchraJe  of  Bryan  Faussett,. 
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edited  by  Mr.  Boach  Smith,  the  most  important  work  we  possess 
on  the  Aoglo-Saxon  antiqmties  of  the  pagan  period,  and  the  Volume 
of  VocaibularieSy  which  throws  so  mnch  new  light  on  the  antiquities  of 
the  middle  ages,  both  costly  works,  printed  entirely  at  Mr.  Mayer's 
own  expense.  Daring  now  a  rather  long  period  of  years,  Mr. 
Mayer  has  laboured  in  collecting  what  may  truly  be  called  a 
princely  collection  of  antiquities,  at  an  expenditure  of  many  thou- 
sands of  pounds,  and  all  Eoglish  antiquaries  of  our  day  will  remem- 
ber with  how  much  interest  they  visited,  and  with  how  much  new 
and  interesting  knowledge  they  left,  the  two  large  adjoining  houses 
in  Golquit  Street,  which  he  had  fitted  up  for  the  reception  of  his 
treasures.  But  for  Mr.  Mayer's  zeal  and  liberality,  the  celebrated 
Faussett  collection  of  Anglo-Saxon  antiquities,  taken  chiefly  from 
the  pagan  cemeteries  of  East  Kent,  and  forming  one  of  the  most 
important  of  our  early  historical  monuments,  would  probably  have 
been  dispersed,  while  it  now  forms  one  of  the  gems  of  his  collection. 
He  bought,  we  belieye,  the  coUection  of  antiquities  of  Mr.  Bolf,  of 
Sandwich,  the  excavator  of  Bichborough  (the  Roman  RutwpiiB). 
Nor  is  the  mediesval  portion  of  the  Mayer  Museum  inferior  in  impor- 
tance to  that  which  contains  antiquities  of  an  earlier  period,  and  it 
must  not  be  forgotten  that  his  collection  of  porcelain,  and  more- 
especially  of  Wedgewood  ware,  is  the  most  perfect  in  the  world.  The 
Egyptian  antiquities,  and  those  of  the  Greek  and  Boman  periods, 
are  also  very  rich  and  remarkable.  The  only  condition  which  Mr^ 
Mayer  has  placed  upon  this  noble  gift  to  the  town  of  Liverpool  is, 
that  it  shall  be  preserved  entire,  and  that  it  shall  always  preserve 
the  name  of  its  donor.  We  can  feel  no  doubt  that  the  town  of 
Liverpool  will  show  its  appreciation  of  the  gift,  and  of  the  spirit  in 
which  it  was  given,  by  placing  it  in  a  convenient  building,  and 
making  it  as  accessible  and  useful  as  possible  to  the  antiquarian 
student  and  inquirer. 

The  excavations  in  the  Tbeveneaqe  Cave,  near  Penzance,  are- 
still  in  progress,  and  we  hope  shortly  to  be  able  to  give  a  more  full 
and  complete  account  of  the  results.  Since  we  spoke  of  them  last 
month,  tiie  fragments  of  an  earthen  vessel,  supposed  by  Mr.  Blight 
to  be  Boman,  have  been  sent  to  us,  and  they  are  certainly  not 
older  than  Boman,  but,  on  the  contrary,  they  resemble  rather 
closely  the  pottery  of  the  early  fAnglo- Saxon  period  found  in  the- 
pagan  cemeteries,  examples  of  which  will  be  found  in  Mr.  Boach 
Smith's  Chlledanea  AnUqua^  and  in  other  works.  Other  fragments 
have  been  found  in  the  passage  in  the  cave,  described  in  our  last, 
which,  as  far  as  we  can  judge  by  drawings,  are  clearly  Boman, 
and  there  are  traces  of  Boman  occupation  over  the  whole  of  this  dis- 
trict. The  cave  is  situated  above  ancient  tin- works ;  and  the  valley^ 
which  terminates  just  against  St.  Michael's  Mount,  was  no  doubt  in 
earlier  times  searched  for  tin.  Li  the  time  of  Henry  YIII.,  ancient 
bronze  weapons  were  found  here,  as  recorded  by  Leland.  There  is 
a  well-known  Boman  camp  at  no  great  distance,  and  numerous  Bo- 
man coins  have  been  found  in  the  locality.  Within  a  quarter  of  a 
mile  of  the  cave,  there  was  found,  a  few  years  ago,  a  stone  bearing  a 
Boman  inscription,  built  into  the  widl  of  St.  Hilary  Church ;  tiie- 
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inscription  w&a  read  flavio  julio  coisrsTAimKO  pio  cabsabi  j>vn  con- 
8TANTINI  Pii  AUGUSTi  FiLio.  Thi0,  of  oouTse,  referred  to  the  Emperor 
Constantino  II.,  or,  if  the  first  name  may  have  been  mis-read,  to 
Constantius  II.,  whose  names  were  Flavins  Julias  Gonstantios.  The 
latter  was  entmsted  with  the  administration  of  Ghiul  at  the  early 
age  of  fifteen,  in  a.d.  832.  We  are  informed  that,  in  connection  with 
these  remains  of  ancient  mines,  there  are  traces  of  the  metal  having 
been  smelted  on  the  spot.  There  were  found,  among  the  earth 
which  filled  the  cave,  besides  the  fragments  of  pottery  already 
alluded  to,  large  quantities  of  a  coarser  kind,  portions  of  iron  instru- 
ments, a  quern,  and  other  articles  of  stone,  with  a  good  flint  flake ; 
and  also  great  quantities  of  charcoal  and  bones  of  animals.  Amongst 
the  pottery  are  two  or  three  bits  curiously  perforated,  *'as  if  the 
cord  had  been  passed  through  the  holes  alternately  from  one  side  to 
the  other."  The  cave  is  surrounded  by  a  great  trench,  which  the 
excavators  are  now  following  up.  Mr.  Blight  adds,  in  his  note, 
f'  In  a  similar  cave  a  few  miles  distant,  a  fragment  of  Samian  ware 
was  found  two  or  three  years  ago,  and  it  is  rather  curious  that 
frtigments  of  the  same  ware  have  been  procured  from  a  Scottish 
Fict's  house.  These  Pict's  houses  are  constructed  very  much  after 
iihe  manner  of  the  Cornish  caves." 

The  British  Archaeological  Association  has  just  published  the 
full  details  of  the  discovery  of  the  Roman  buildino  on  the  shore  of 
OuBNABD  Bat  in  the  Isle  of  Wight,  drawn  up  by  the  Bev.  Edmund 
Kell.  It  consisted  of  three  rooms,  or  at  least  of  one  middle  room  and 
the  greater  part  of  two  others,  at  the  termination  of  an  ancient  road 
'(no  doubt  Boman)  called  Bue  Street,  which  runs  across  the  island 
from  north  to  south.  These  rooms  present  the  appearance  of  having 
formed  one  side  of  a  court  of  a  larger  building,  and  were  evidently 
rooms  for  ordinary  purposes,  as  they  were  rather  coarsely  paved 
with  small  tiles.  A  good  number  of  Boman  coins,  with  fragments 
of  Samian  ware,  and  other  pottery,  pieces  of  building  materials, 
and  various  other  objects,  including  a  mutilated  bronze  figure  of . 
Mercury,  were  found  scattered  about.  Among  other  things  found 
here  were  exhibited  a  number  of  small  discs  of  lead,  stamped  with 
marks,  and  with  letters,  the  more  numerous  examples  of  t3ie  latter 
consisting  of  the  combination  C.  T.  The  circumstances  under 
which  these  were  found  seems  to  suggest  the  belief,  held  by  Mr. 
Kell,  that  they  are  Boman,  and  there  is  nothing  about  them  to 
urge  us  very  forcibly  to  a  difierent  conclusion.  They"  certainly 
remind  us  of  the  Boman  leaden  seals,  of  the  same  character,  which 
have  been  found  at  Brough  upon  Staiunore  in  Westmoreland,  and 
At  Felixstowe  in  Suffolk  (both  the  sites  of  Boman  stations),  and 
examples  of  which  have  been  engraved  by  Mr.  Boaoh  Smith,  in  his 
Xjolledanea  Antiqua^  vol.  iii,  p.  197.  The  latter,  however,  are  muoh 
less  rudely  engraved,  and  present  more  elaborate  designs,  with 
more  numerous  combinations  of  letters,  than  those  found  at  GKxniard 
Bay ;  they  seem  to  have  been  connected  with  some  class  of  commerce' 
voarried  on  in  this  distant  province  during  the  Boman  period  with 
which  we  are  at  present  totally  unacquainted.  With  the  Boman 
^kiins  at  Gurnard  Bay  were  also  foimd  a  &w  Greek  coins,  all  of  copper* 
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The  presence  of  Qreek  coins  in  ancient  Britain  appears  to  be  gene- 
rallj  regarded  bj  nnmismatists  with  great  donbt,  and  one  of  onr 
most  experienced  numismatists  believes  that,  as  far  as  thej  are 
concerned,  this  is  not  a  genuine  ''  find."  Yet  in  several  instances, 
as,  for  instance,  at  Exeter  some  years  ago,  Qreek  coins  are  said  to 
have  been  found  under  circumstances  which  do  not  point  to  anj 
suspicion  of  fraud ;  and  we  see  no  reason  why,  in  the  course  of 
commerce,  Greek  coins  may  not  have  been  frequently  brought  into 
our  island.  On  another  point,  however,  we  entirely  differ  from  Mr. 
Kell.  We  cannot  see  that  this  discovery  of  the  remains,  probably 
of  a'  Boman  villa,  has  any  connection  with  the  history  of  the  tin 
trade,  or  that  it  furnishes  any  evidence  whatever  that  the  trade  of 
tin  from  Britain  was  ever  carried  through  the  Isle  of  Wight ;  it 
simply  shows  that  the  Biomans  did  occupy  this  island,  a  fact  of 
which  we  had  abundant  evidence  before. 

The  Beliquary^  edited  by  Llewellynn  Jewitt  at  Derby,  continues 
to  contribute  very  worthily  its  quarterly  contribution  of  good  and 
interesting  archsoological  knowledge.  We  mention  it  on  the  present 
occasion  for  the  purpose  of  calling  attention  to  the  catalogue  of 
Archjeolooioal  fboducts  or  the  ssa-shobe  of  Cheshisb,  collected 
durmg  the  year  1865,  published  in  the  last  quarterly  number.  It 
has  been  known  for  some  years  that  great  numbers  of  antiquities, 
of  all  periods,  at  least  from  the  Boman  age,  are  continually  washed 
up  on  the  beach  along  the  Cheshire  coast,  from  the  mouth  of  the 
Mersey  to  that  of  the  Dee,  apparently  suggesting  that  a  very  con- 
Biderable  portion  of  the  space  here  now  covered  by  sea  was  at  some 
remote  period  dry  land,  which  has  been  gradually  washed  away. 
The  catalogue  to  which  we  allude  gives  a  detailed  description  of  idl 
these  objects,  to  which  we  refer  the  reader,  and  we  will  content  our- 
selves with  merely  stating  the  general  character  and  numbers  of  the 
objects  of  antiquity  known  to  have  been  thus  found  during  the  one 
year  just  mentioned.  Of  flint  implements,  including  a  number  of 
arrow-heads,  and  others  of  stone  and  shell,  classed  under  the  head 
of  primeval,  the  number  was  thirty-three.  There  were  found 
dunnff  the  same  period  twenty-two  objects  belonging  to  the  Boman 
period  many  of  them  of  rather  remarkable  character ;  and  an  Anglo- 
Saxon  sceatta,  with  two  or  three  objects  in  metal,  which  it  is  pro- 
bable may  be  considered  as  Anglo-Saxon.  The  number  of  objects 
found  on  this  shore,  which  are  classed  under  the  head  of  medisdval, 
is  much  greater,  amounting  in  all  to  upwards  of  a  hundred.  Among 
ihem  are  a  halved  penny  of  the  reign  of  Henry  III.,  and  a  perfect 
penny  of  Edward  III. ;  many  pins,  needles,  personal  ornaments  of 
TnKj  varied  character,  pottery,  etc.,  and  especially  a  portion  of  an 
equestrian  figure  in  light-coloured  and  glazed  earthenware,  belonginjgf 
to  a  class  of  works  of  art  which  is  excessively  rare,  and  which  is 
generally  ascribed  to  the  twelfth  century.  There  were  also  found 
— ^belonging,  of  course,  to  a  much  later  period,  a  silver  shilling  of 
James  L,  a  horse-shoe  of  the  seventeenth  century,  a  rowel  spur,  a 
large  iron  ring,  and,  in  all,  nearly  two  hundred  heads  of  clay  pipes, 
xanging  from  the  reign  of  Queen  Elizabeth  to  the  beginning  of  the 
last  oentniy.  We  owe  the  labour  of  drawing  up  this  curious  record 
of  discoveries  to  Mr.  H.  Eoroyd  Smith. 
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Economic  Puzb  for  Mining,  and  other  Pctbposes. — ^A  very  simple- 
and  inexpensive  fuze  has  recently  been  invented.  It  is  made  by 
doubling  about  five  inches  of  thin  copper  bell  wire,  which  has  been 
coated  with  gutta  percha,  twisting  about  one  inch  of  the  looped  end, 
and  separating  the  extremities  of  the  untwisted  portions,  so  that  tho^ 
whole  will  be  in  the  form  of  a  two  pronged  fork,  of  which  the  twisted 
part  forms  the  handle.  The  top  of  the  twisted  part  being  then  cat  off, 
the  severed  portions  of  the  cut  end  are  so  near  each  other,  that,, 
when  the  free  ends  are  connected  with  an  induction  coil  of  very 
small  power,  sparks  will  pass  between  them.  The  cut  end  is  then 
placed  in  the  open  extremity  of  a  small  oblong  capsule  formed  of 
very  thin  sheet  lead,  and  contauiing  a  mixture  which  has  been  made 
by  triturating  ten  parts  by  weight  gunpowder  such  as  used  for 
fowling,  and  on6  part  charcoal  made  of  spindle-tree  wood,  the  mixture 
having  been  previously  moistened  with  ordinary  collodion.  When 
the  cut  end  of  the  twisted  wire  has  been  inserted  in  the  capsule,  the 
lower  edge  of  the  latter  is  to  be  fastened  to  the  former,  by  means  of' 
thick  gum  lac  varnish.  The  smallest  spark  passing  between  the 
cut  ends  of  the  twisted  wire  will  ignite  the  composition  in  the  cap* 
sule,  and  this  will  ignite  any  explosive  substance  in  which  it  may 
have  been  placed. 

Nbw  Galvanic  Battery. — The  notice  of  the  Academy  of  Sciences 
has  recently  been  drawn  to  a  battery  of  a  new  kind,  which  is  said  to- 
have  acted  extremely  well,  for  electrotype  purposes,  during  several 
months.     It  is  founded  on  the  fact  that  aqua  regia  will  not  dissolve 
perfectly  pure  silver ;  it  merely  covers  the  silver  with  a  thin  coat- 
ing of  chloride,  that  protects  it  completely  from  further  action,  so 
that  it  may  be  immersed  for  an  indefinite  period  in  the  aqua  regia,. 
without  undergoing  further  change.     If  the  silver  contains  copperi 
or  the  aqua  regia  has  been  made  with  an  excess  of  nitrio  acid,  or^ 
even  with  equal  quantities  of  nitric  and  hydrochloric  acids,  the 
silver  will,  to  a  greater  or  less  extent  be  changed  into  a  chloride. 
Two-thirds  hydrochloric  and  one*third  nitric  acid,  or  three-fifths  of* 
the  former  and  two-fifths  of  the  latter  were  found  to  answer  welL 
The  battery  was  a  Ghrove-Bunsen  formed  of  silver,  aqua  regia,  zinc, 
and  sulphuric  acid  diluted  as  usual.    After  having  been  in  action 
for  some  months,  the  silver  was  not  found  to  have  lost  any  percep- 
tible weight,  nor  was  there  any  chloride  in  the  porous  vessel  con- 
taining the  silver  and  aqua  regia. 

A  Yert  Simple  Electrical  Machine. — This  machine  is  an  im- 
provement on  that  of  M.  Holtz.  It  consists  of  a  disc  of  strong 
paper,  80  centimetres  in  diameter,  mounted  on  an  axis  made  of  glasa 
tube  or  some  other  non-conducting  material,  and  capable  of  being 
made  to  revolve  about  fifteen  times  in  a  second,  by  means  of  wheels^, 
an  endless  band,  and  a  handle.  In  front  of  the  disc  are  two  me- 
tallio  rods  having  pointed  extremities  which  are  perpendicnlar  to 
the  disc,  being  turned  towards  it,  and  at  equal  distances  from  its 
centre.      The  remaining  portionB  of  the  loda  are  bent  perpes^ 
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^icnlarlj,  one  up  and  the  other  down,  so  that  the  metallic  balls  on 
their  other  ezti^mities  may  be  at  an  adjuatible  distance  from  each 
other.  The  apparatus  is  charged  by  placing  a  sheet  of  paper  that 
has  been  well  dried  at  the  fire  and  electrified  by  friction,  very  near, 
bnt  not  in  contact  with  the  disc,  opposite  to  one  of  the  pointed 
collectors,  bnt  not  at  the  same  side  of  the  disc.  On  tnming  the 
machine,  a  luminous  jet  wiU  pass  between  the  balls.  If  the  disc 
is  covered  with  gum  lac,  and  sheets  of  paper  oppositely  electi*ified 
are  placed  opposite  the  points  of  the  collectors — one  sheet  being  op- 
posite to  each  collector — ^the  intensity  and  duration  of  the  effects 
•obtained  will  be  greatly  increased.  When  the  experiment  is  care- 
folly  made,  sparks,  five  centimetres  in  length,  will  pass  between  the 
balls,  and  a  Ley  den  jar,  the  coatings  of  which  are  connected, 
respectively,  with  the  latter,  will  be  charged  with  great  rapidity. 


LITERARY  NOTICES. 

DiARBH(EA  AND  Cholera  ;  their  Nature,  Origin,  and  Treatment, 
through  the  Agency  of  the  Nervous  System.  By  John  Chapman, 
M.D.,  M.R.C.P.,  M.R.C.S.  Second  Edition,  enlarged.  (Triibner 
and  Co.) — ^We  have  on  a  former  occasion  mentioned  Dr.  Chapman's 
treatment  of  cholera  by  the  application  of  ice-bags  to  the  spine.  He 
founds  this  practice  upon  a  theory  which  is  at  any  rate  plausible ;  and 
as  medical  treatment  of  this  terrible  disease  has  in  the  main  proved 
a  lamentable  failure,  he  is  entitled  to  make  a  strong  demand  for  the 
trial  of  his  plans.  Diarrhoea  and  cholera  he  regards  as  substantially 
the  same  disease,  arising  from  over-excitement  of  nervous  centres, 
and  remediable  by  diminishing  the  action  of  the  particular  nerves 
supposed  to  be  over-stimulated.  He  is  as  unable  as  other  members 
•of  his  profession  to  give  us  any  intelligible  account  of  how  and  why 
•excessive  heat,  great  changes  of  temperature,  impure  water,  etc., 
combine  to  generate  cholera  in  some  seasons  more  than  others; 
but  he  has  brought  together  a  considerable  mass  of  information 
which  tends  to  incres^e  disbelief  in  the  value  of  the  ordinary  treat- 
ment, if  it  does  act  with  equal  power  in  creating  faith  in  ice.  Opium, 
stimulants,  calomel,  and  sulphuric  acid  are  among  the  agents  which 
Dr.  Chapman  considers  positively  mischievous.  The  effect  of  the 
ice  treatment  applied  to  the  spine  only  is  illustrated  by  numerous 
<3a8es,  and  when  accompanied  by  warm  drinks,  is  affirmed  to  have 
been  highly  successful.  The  question  is,  has  Mr.  Chapman,  in  his 
zeal  as  a  supposed  discoverer,  exaggerated  tho  merits  of  his  nos- 
trum ?  We  look  to  the  medical  world  to  answer  this  query  by 
authentic  cases,  and  a  fair  comparison  of  different  methods.  If  Dr. 
Chapman  is  wrong,  let  his  theory  go  the  way  to  oblivion  which 
previous  errors  have  traversed — ^if  right,  let  society  have  the 
benefit  of  it,  whatever  may  be  its  consequences  to  medical 
orthodoxies. 

Besbarches  on  Solas  Physics.    By  Wabben  De  La  Rue,  Esq., 
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.  Fh.D.,  F.B.S.,  F.BJL8. ;  Balfoub  Stiwabt,  Eaq.,  M.A.,  F.B.S.,; 
Sapermtendent  of  the  Eew  Observatorj,  and  Bktjamin  Lokwt, 
Baq.,  Observer  and  Computer  of  the  Kew  Obserratoiy.  Second 
Series  (in  continuation  of  First  Series).  Area  akd  MiAsxTESMBiiTa 
OF  THS  Sun  Spots,  observed  bj  Canrineton  daring  tbe  seven  jeam 
from  1854  to  1860  inclusive,  and  deductions  therefrom.  (Tajlor  and 
Francis.) — To  verify  the  observations  of  Carrington  by  comparing 
them  where  practicable  with  the  Kew  photogra^  was  one  part  of 
the  labours  which  are  recorded  in  the  "  Second  Series"  of  the 
Mesea/rches  on  Solar  Physics^  and  then  to  ascertain  what  indicatiooB 
they  afforded  of  the  laws  regulating  the  appearance  and  distribution 
of  spots.  The  authors  have  constructed  an  elaborate  table  showing 
the  proportion  which  the  spotted  area  bore  to  the  solar  surface  for 
each  day  on  which  an  observation  could  be  made  between  1854  and 
1860  inclusive.  Another  inquiry  related  to  the  distribution  of  spots 
on  the  disc  of  the  sun,  and  from  this  it  appears  that  the  ''  average 
size  of  a  spot  varies  with  the  ecliptical  longitude,  and  there  is  a 
periodical  recurrence  in  their  behaviour,  and  the  period  of  recur- 
rence of  the  same  behaviour  appears  to  be  nineteen  or  twenty 
months."  '*  In  all  these  recurrences  the  progress  of  the  maximum 
is  from  left  to  right,  not  from  right  to  lefii."  *'  The  period  of 
twenty  months,"  say  the  writers,  wiU  enable  us  to  determine  which 
of  the  inferior  planets  exercises  the  predominant  influence  on  sun 
spots.  We  have  to  ask  which  of  the  two  inferior  planets  takes 
twenty  months  to  return  to  the  same  position  with  respect  to  the 
earth.     This  evidently  points  to  Venus,  for  which  the  synodical 

?eriod  is  583  days,  or  between  nineteen  and  twenty  months." 
upiter  appears  also  to  affect  the  spots,  and  when  both  that  planet 
and  Venus  are  in  opposition  to  the  earth,  large  spots  appear,  and  the 
average  seems  smaller  when  Venus  is  in  opposition  and  Jupiter  in 
conjunction.  With  reference  to  the  position  of  the  spots,  "  it  would 
appear  that  spots  are  nearest  to  the  solar  equator  when  the  helio- 
graphical  latitude  of  Venus  is  0^,  and  are  most  distant  from  the 
solar  equator  when  the  planet  attains  its  greatest  heliographical 
latitude." 

The  writers  remark,  ^*  it  is  not  to  be  inferred  that  the  mechanical 
equivalent  of  the  energy  exhibited  in  sun  spots  is  derived  from  the  in- 
fluencing planet,  any  more  than  it  is  to  be  inferred  that  the  energy  of  a 
cannon  butll  is  derived  from  the  force  with  which  the  trigger  is  pulled. 
The  molecular  state  of  the  sun,  just  as  that  of  the  cannon  or  of  frd- 
minating  powder  may  be  extremely  sensitive  to  impressions  from 
without.  We  may  infer  from  certain  experiments,  especially  those 
of  Gag^iard  de  Latour  that  at  a  very  high  temperature,  and  under 
a  very  great  pressure,  the  latent  heat  of  vaporiasation  is  very  small, 
80  that  a  comparatively  small  increment  of  heat  will  cause  a  con- 
siderable mass  of  liquid  to  assume  the  gaseous  form,  and  vice  versa,*' 
From  the  preceding  remarks  and  extracts  it  will  be  seen  that  the 
Second  Series  of  Solar  Physics  is  of  high  valoe.  Is  not  their  title 
awkward?  "Researches  on  Solar  Physics."  We  search  into  a 
matter.  A  search  or  research  on  the  earth  would  be  a  search 
conducted  upon  it,  not  necessarily  one  into  its  elements  or  com- 
position. 
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GEOLOGICAL  QOCmTI.— December  19, 1866. 

The  following  commnnication  was  read : — 
On  a  hew  specimen  of  Telebpbton  Elginense.  By  Pirofessor 
T.  H.  Huxley,  LL.D.,  F.R.S.,  V.P.G.S.— The  specimen  which  was 
described  in  this  paper  had  been  broken  into  five  pieces,  exhibiting' 
hollow  casts  of  most  of  the  bones  of  Telerpeton  Elgineme.  It  is  the 
property  of  Mr.  James  Grrant,  of  Lossiemouth,  and  came  from  the 
reptiliferous  beds  of  that  locality,  along  with  some  highly-interesting 
fragments  of  Stagonolepie  and  Hyperodapedon, 

In  describing  these  remains.  Professor  Huxley  discussed  espe- 
cially the  biconcave  character  of  the  vertebne ;  the  mode  of  implan- 
tation of  the  teeth,  which  he  believed  to  be  Acrodont,  and  not 
Thecodont ;  and  the  anomalous  structure  of  the  fifth  digit  of  the 
hind  foot,  which  presents  only  two  phalanges  (a  proximal  and  a 
terminal),  a  structure  which  differs  from  that  of  all  known  Lacer- 
iilian  reptiles,  whether  recent  or  fossil.  His  researches  had  led 
him  to  conclude  that  the  animal  is  one  of  the  Reptilia,  and  is  devoid 
cf  the  slightest  indication  of  affinity  with  the  Amphibia.  In  all  its 
characters  it  is  decidedly  Saurian,  and  accords  with  the  suborder 
JSanoerania  of  the  true  Lacertilia ;  but  the  author  had  not  been  able 
to  make  sure  that  it  possessed  a  columella.  He  also  remarked  that 
the  possession  by  Telerpeton  JSlginenee  of  vertebr®  with  concave 
articular  faces  does  not  interfere  with  this  view,  as  although  most 
recent  Laoertilia  have  concavo-convex  vertebrce,  biconcave  vertebra 
much  more  deeply  excavated  than  those  of  T,  Elginense  are  met 
with  among  the  existing  Geckos. 

Professor  Huxley,  in  conclusion,  drew  attention  to  the  interesting 
&ct  that  Telerpeton  presents  not  a  single  character  approximating  it 
towards  the  type  of  the  Permian  Prolorosauria,  or  the  Triassic 
JBkynckoeaurui^  and  other  probably  Triassic  African  and  Asiatic 
allies  of  that  g^nus,  or  to  the  Mesozoic  Dinosauria;  and  that 
whether  the  age  of  the  deposit  in  which  it  occurs  be  Triassic  or 
Devonian,  Telerpeton  is  a  striking  example  of  a  persistent  type  of 
animal  organization. 


NOTES  AND  MEMORANDA. 

TilfraL*8  CoxET  kvn  SHOornra-STABS. — Dr.  Peters,  of  Altona,  writing  in 
.Jj^rofMNRutfAe  Naehriekien,  points  out  the  dwe  resemblauce  between  the  orbits 
of  the  August  and  November  meteors,  and  that  of  Tempers  comet  He  states 
that  further  obserration  is  necesssry  to  show  ahether  tLis  comt-t  reaUj  belongs 
to  that  sTstem  of  small  bodies,  and  remarks  that  it  is  distiiiguLthed  from  other 
oomets  of  »hort  periods  by  its  retrograde  motion. 

Fats  ov  thk  Sitk's  UoTATiov.-^Compies  Sendiu^  No.  5,  1867,  contains  an 
elaborate  peper  fuucded  on  Mr.  Carrinicron's  observations.  He  arrives  at  the 
ibUowing  conclui^ions :— '*  1.  The  retardation  of  the  rotation  of  the  photosphere 
from  one  parallel  to  another  is  propcMional  to  the  square  of  thn  sine  of  the  lati- 
tude.    2.  The  constant  of  the  parallax  of  d6pth  'applicable  to  obeerrationi  of 
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•pots  18  0^*41 :  the  depth  of  the  rpots  is  the  shene  of  0^30  or  of  0**57  Uie  radios  of 
the  earth.  It  is  constant  throvgh  the  whole  extent  observed  between  -fSO''  and 
— 80°  of  latitude.  3.  Spots  have  a  pendulnm-Iike  oscillation  in  latitude :  the 
period  of  these  oscillations  yaries  with  the  latitude,  and  appears  to  reaoh  a 
maximum  of  150  to  160  days  about  the  14th  degree.  At  15  degrees  from  that 
point  it  seems  reduced  about  one-half.  4.  Spots  have  an  oscillating  motion  in 
longitude  corresponding  with  the  same  period,  and  the  geometrical  combination 
of  these  movements  operates  as  if  the  spot  described  in  the  direction  of  the 
rotation  an  ellipse  about  its  mean  position,  with  itt  naajor  axis  directed  from  one 
pole  to  the  other.  This  singular  rotation  appears  to  have  a  direct  connection 
with  the  internal  oonstitution  of  the  sun.*' 

Mr.  What's  Object  Glasses.— Mr.  Wray,  of  Clifton  Villas,  Highgate  Hill, 
recently  brought  before  the  Astronomical  Society  an  account  of  his  plans  for 
-correcting  the  secondary  spectra  in  object-glasses.  He  interposes  "  a  thin  menisons 
film  of  highly  dispersive  cement'*  between  flint  and  crown  glasses,  and  thus 
obtains  a  perfect  achromatic  image. — Monthly  Notices^  January. 

Fhantox  Thvkbs. — ^If  any  one  looks  steadily  at  a  patch  of  moderately  bright 
light  on  a  wall,  and  then  gradually  raises  his  hands,  having  the  fingers  shut,  the 
palms  directed  forwards,  and  the  two  thumbs  touching  at  their  tips,  he  will  at 
the  moment  the  thumbs  reach  the  level  of  the  eye,  see  three  thumbs  instead  of 
two.  The  eyes  should  be  directed  steadily  at  the  wall  all  the  time,  and  not 
attempt  to  look  at  the  thumbs.  Some  persons  see  the  illusion  best  when  the 
thumbs  are  within  a  few  inches  of  the  eye,  and  others  do  so  when  they  are  held 
away  at  arm's  length.  Curious  effects  are  produced  by  slowly  separating  the 
thumbs  as  they  reach  the  eye-level,  and  also  by  substituting  fingers  for  thumbs. 

Bees*  Soos  akd  theib  Pbodttots. — M.  H.  Landois,  in  Comptes  Mendmt, 
recites  experiments  he  made  to  test  the  truth  of  the  proposition  laid  down  by 
Dzierzon  and  Yon  Siebold  that  working  bees  are  hatched  from  eggs  which  the 
<|ueen  fertilizes  with  sperms  from  her  receptcumlum  seminis,  while  male  bees  issue 
from  eggs  not  so  fecundated.  By  carefully  removing  eggs  from  cells  destined  for 
the  workers  to  those  of  the  males,  and  vice  verea^  he  Stored  the  nature  of  their 
inmates.  Thus,  he  says,  the  difference  of  the  food  supplied  to  the  inhabitants 
o(  the  two  kinds  of  cell  determines  whether  they  will  be  males  or  workers. 

Plateau's  Liquid. — For  blowing  the  large  persistent  bubbles  and  exhibiting 
•experiments  with  films,  M.  Plateau  states  that  pure  oleate  of  soda  dissolved  with 
gentle  heat  in  distilled  water,  in  about  40  of  water,  and  then  mixed  with  Price's 
Glycerine,  in  the  proportion  of  3  parts  of  the  oleate  to  2*2  glycerine,  gives  the 
best  results.  The  mixture  is  fit  for  use  one  or  two  days  after  it  has  been  made. 
Bubbles  blown  with  this  liquid  have  lasted  longer  than  twenty-four  hours.  The 
fiuids  usually  sold  in  London  for  these  experiments  are  great  rubbish.  Some 
respectable  chemist  should  prepare  the  pure  oleate. 

BoiLiNO  Wateb  nr  Botatiok. — ^M.  Mousson  wished  to  keep  some  water 
boiling  for  several  hours  in  a  large  glass  globe  with  a  flat  bottom  holding  about 
three  Utrett  snd  heated  with  gas.  The  ebullition  was  weak,  although  facilitated 
by  copper  turnings  unequally  distributed  over  the  bottom  of  the  Tessel.  Occa- 
sional vapour  bubbles  preserved  their  dimensions  uniform  in  their  passage  through 
the  liquid,  showing  the  equal  distribution  of  the  heat.  In  order  to  make  the 
copper  turnings  assemble  together  above  the  flame  he  caused  the  vessel  to  rotate. 
This  immediately  gave  rise  to  an  energetic  whirlpool  movement  about  the  axis  of 
rotation,  a  sort  of  water  column  eight  to  ten  millimetres  in  diameter  revolving 
rapidly,  carrying  up  multitudes  of  copper  particles.  In  the  midst  of  this  column 
was  a  constant  disengagement  of  small  bubbles,  closely  approximating,  and  making 
«  momentary  canal  one  millimetre  in  diameter.  Ho  bubbles  proceeded  from  other 
parts  of  the  liquid.    Kleine  Phyiic^  Mittheil,    Arehivee  det  Sciences. 
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TfiE  INTELLECTUAL  OBSERVED 


APRIL,      1867. 


ECONOMIC  USES  OF  SHELLS,  AND  THEIR  INHABI- 

TANTS.* 

(WUh  a  TisUed  Plate.) 

BY   HENBT  WOODWAKD,   P.G.S.,   F.Z.S., 

Of  the  BritUh  Moseum. 

In  the  two  former  articles  wHicli  appeared  in  tbe  Intsllictual 
Observes  (vol.  x.,  No.  iv.,  Novevibei',  1866,  pp.  241 — 258,  and 
vol.  xi.,  No.  i.,  February,  1867,  pp.  18-^0,)  I  gave  some 
account  of  the  ''  Form,  Growth,  and  Construction  of  Shells,'* 
with  illustrations  of  the  most  remarkable  diversities  which  the 
moUusca  present.  I  propose  now  to  speak  of  the  economic 
uses  to  which  man  has  applied  this  class. 

At  almost  the  earliest  period  in  which  we  discover  evidence 
of  the  existence  of  man,  we  find  the  primitive  races  dwelling 
upon  the  sea-shore,  and  subsisting  largely  upon  mollusca; 
leaving  at  one  point  shell-mounds  of  oyster-valves,  associated 
with  rudely- fashioned  flint  knives,  employed  in  opening  them; 
at  another,  the  broken  fragments  of  turbinated  univalves,  and 
the  round  stone  hammers  used  in  crushing  the  shell  to  procure 
the  bonne  bouchSe  it  enclosed. 

Nor  did  the  mere  cravings  of  hunger  impel  them  to  seek 
shell-fish  as  articles  of  food,  for  in  the  limestone  caverns  of 
France  and  Belgium  numerous  remains  of  shells  of  mollusca 
have  been  met  with,  pierced  with  holes,  for  the  purpose  of 
attaching  them  to  some  article  of  dress  or  head-gear. 

Among  the  aborigines  of  the  present  day,  in  whatever 
region  of  the  earth  they  dwell,  the  same  economic  uses  of 
mollusca  prevail,  and  their  practices  serve  to  throw  much  light 
upon  the  fragmentary  remains  of  their  pre-historic  ancestry. 

Shell-fish  as  articles  of  food. — No  shell-fish  has,  probably, 
endured  more  severe  havoc  from  mankind  than  the  common 

•  From  the  KotM  of  the  late  Dr.  S.  P.  Woodwftrd,  F.OJS.,  etc.,  and  oUier 
■oaroei. 
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oyster ;  for  it  is  only  in  comparatively  late  years  that  it  lias 
received  the  protection  of  Mr.  Frank  Buckland^  and  become  a 
subject  for  Parliamentary  committees  to  discuss^  and  Govern- 
ment to  legislate  for. 

The  shores  of  Denmark  and  her  islands  are  marked  to  this 
day  by  vast  shell-mounds  (kjokken-moddings),  indicating  the 
primitive  taste  for  Ostrea  edulis.  No  doubt  vast  strata  of 
oyster- shells  must  exist  beneath  London^  when  we  consider 
that  from  20,000  to  30,000  bushels  of  '^  natives/'  and  100,000 
bushels  of  "sea-oysters/'  were  (ten  years  ago)  annually  sup- 
plied to  the  London  market.  If  any  falling  off  has  occurred 
of  late  in  the  fcrmer  kind,  the  latter  have,  no  doubt,  been 
brought  in  larger  quantities  to  meet  the  demand.  The  Oyster 
Companies  promise  to  make  oysters  as  cheap  as  ever  in  another 
six  or  seven  years.  "  Sea-oysters '*  {i-^'y  oysters  naturally 
grown)  attain  their  majority  in  four  years,  but  *^  natives  "  (i.  c, 
oysters  artificially  cultivated)  do  not  reach  their  full  growth  in 
less  than  five  or  seven  years.  It  was  the  bringing  of  immatui'o 
oysters  to  market  which  has,  to  a  great  extent,  produced  the 
present  scarcity  of  this  article  of  food.  Many  other  species  of 
oysters  are  eaten  in  India,  China,  Australia,  etc. 

Pecten  ma^mtis — commonly  known  as  "scallops''  in  the 
London  market,  ''  queens  "  at  Brighton,  and  ''  frills  "  on  the 
coasts  of  Dorset  and  Devonshire — ^are  now  almost  as  mach 
eaten  as  oysters,  but  they  require  to  be  cooked  first. 

An  allied  species  has  received  the  name  of  "  St.  James's 
shell "  {Pecten  Jacobceus) ;  it  was  worn  by  pilgrims  to  the  Holy 
Land.  The  fossil  Pectens  found  in  the  sub-apennine  formation 
of  Italy  were  supposed  by  early  writers  to  have  been  dropped 
by  these  devout  persons  on  the  road.  Pamell  says  of  the 
hermit: — 

'*  He  quits  his  cell ;  the  pilgrim  staiT  he  bore, 
And  fixed  the  teallop  in  his  hat  before." 

The  aged  Pectens  certainly  are  sedentary  in  their  habit,  as  is 
testified  by  the  mass  of  Bryozoa,  Serpulce,  Alcyonium,  and 
Balani  attached  to  their  upper  flat  valve.  They  do  not, 
however,  fix  themselves  like  the  oysters  by  the  deep  valve, 
but  some  species  are  moored  by  a  byssus  to  stones,  or  the 
stems  of  the  Laminaria. 

The  young  Pectens  swim  freely  by  rapidly  closing  and 
opening  their  valves.  The  writer,  when  dredging  with  Mr. 
MacAndrew  off  Coruna,  has  seen  Pecten  opereularis,  two  inches 
in  diameter,  swim  rapidly  out  of  the  dredge  as  it  was  hauled 
up  alongside  the  boat. 

Mytilus  edtdis,  the  common  edible  sea-mussel,  although  far 
leas  highly  esteemed  than  the  scallop  or  oysterj  is  nevertheless 
much  in  request  as  an  article  of  food. 
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I  have  not  been  able  to  ascertain  the  consumption  of 
mussels  in  London^  but  in  Edinburgh  and  Leith  it  is  estimated 
at  400  bushels  annuallj.  Dr.  Knapp  states  that  from  thirty 
to  forty  millions  are  collected  yearly  in  the  Firth  of  Forth 
alone,  and  used  as  bait  for  the  deep-sea  fishery.  They  form 
no  small  item  of  consumption  in  the  north  of  Ireland ;  boats- 
full  being  constantly  sent  to  the  Belfast  market. 

The  common  cockle  {Gardium  edule)  is  largely  used  in 
many  parts  of  England  for  ibod.  It  is  obtained  at  extreme 
low  water  on  all  sandy  shores,  living  buried  beneath  the  sand. 

Many  other  species  of  bivalve  mollusca  are  eaten  abroad ; 
for  example,  in  North  America,  '^hard^'  and  "soft  clams" 
{Mya  and  Lutraria) ;  whilst  the  giant  clam  {Ti'idacna  gigas) 
of  the  Indian  Ocean,  the  shell  of  which  often  weighs  upwards 
of  500  fbs.,  contains  an  animal  weighing  sometimes  20  lbs., 
which  is  stated  by  Captain  Cook  to  be  very  good  eating. 

The  Mactras  are  eaten  by  tbe  star- fishes  and  whelks,  and 
in  the  Island  of  Axran  Macira  subtruncata  is  collected  at  low 
water  to  feed  pigs  upon. 

Ghiathodort  cuneaius — a  shell  nearly  allied  to  Mactra — ^was 
formerly  eaten  by  the  Indians. 

The  Solens,  or  "razor-fishes,"  are  excellent  articles  of  food 
when  cooked. 

The  Patella,  or  rock-limpet,  is  much  used  by  fishermen  for 
bait.  On  the  coast  of  Berwickshire  nearly  twelve  millions 
have  been  collected  yearly,  until  their  numbers  are  so  de- 
creased, that  collecting  them  has  become  tedious.  In  the 
north  of  Ireland  thoy  are  used  for  human  food,  especially  in 
seasons  of  scarcity.  Many  tons  weight  are  collected  annually 
near  the  town  of  Larne  alone.     {Patterson.) 

The  "oyster-catcher"  {Haematopus  ostralegus),  a  well- 
known  sea-shore  bird,  does  not  subsist  upon  the  oyster,  as  its 
name  implies,  but  chiefly  upon  the  rock-limpet.  The  adroit- 
ness  which  he  displays  hi  undermining  thesi,  far  exceeds  the 
rapidity  of  the  most  practised  oyster-opener  at  a  London 
fishmonger's. 

The  Haliotis  abounds  on  the  shores  of  the  Channel  Islands, 
where  it  is  called  the  "  Ormer,"  and  is  cooked,  after  being  well 
beaten  to  make  it  tender.     It  is  also  eaten  in  Japan. 

The  whelk  {Bucdnum)  is  dredged  for  the  market,  and  is 
also  used  as  bait  by  fishermen.  Many  tons*  weight  of  whelks 
are  annually  consumed  in  the  streets  of  the  poorer  parts  of 
London. 

The  "bnckie"  {Filsus  antiquus)  is  extensively  caught  in 
Scotland  for  the  markets,  being  more  highly  esteemed  than 
the  Bucdnum.  It  is  the  "  roaring-buckie^"  in  which  the  sound 
of  the  sea  may  always  be  heard. 
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The  Litorina  litorea  is  collected  in  immense  quantities  aroand 
our  stores^  and  is  known  by  the  familiar  name  of  "  winkles,"  or 
''  pin-patches/^  This  species  is  oviparous^  and  inhabits  the 
lowest  zone  of  seaweed  between  tide-marks.  The  Litorina  niditf 
frequents  a  higher  region,  where  it  is  scarcely  visited  by  the 
tide ;  it  is  viviparous,  and  the  young  have  a  hard  shell 
before  birth,  in  consequence  of  which  the  species  is  not 
eaten. 

Both  the  Litorina  and  Trochus  are  the  food  of  the  thrush, 
in  the  Hebrides,  during  winter. 

The  Amphibola,  a  moUusk  allied  to  Ampullaria,  is  eaten  b}' 
the  New  Zealanders. 

The  land-snails,  such  as  the  Helix  arhustorum,  and  H. 
aspersa,  are  the  favourite  food  of  the  blackbird  and  thrush,  and 
a  smaller  species  of  Helix,  common  on  sandy  pastured,  is  said 
by  Patterson  to  be  eaten  in  vast  numbers  by  the  sheep  when 
grazing,  and  to  form  a  veiy  fattening  kind  of  food. 

Another  land-snail  {Helix  pomatia)  was  highly  esteemed 
by  the  Romans,  who  fattened  them  as  articles  of  food ;  they 
are  still  found  abundantly  in  many  localities  in  the  south  of 
England,  especially  about  the  sites  of  old  Soman  villas  in 
Gloucestershire.  They  were  at  one  time  appreciated  by  our 
ancestors,  and  when  boiled  in  spring  water,  and  seasoned  with 
oil,  salt,  and  pepper,  they  make  a  dainty  dish.^  Our  neighbours 
the  French  still  eat  them  extensively,  as  do  also  the  poorer 
classes  in  Spain  and  Italy ;  the  Brazilians  also  eat  land-snails. 

Everyone  who  visits  the  Paris  Exhibition  should  taste  a 
dish  of  snails  ;  they  are  most  delicious. 

The  flesh  of  the  Cuttle-fish,  especially  that  of  the  arms,  is 
considered  highly  nutritious.  It  was  greatly  prized  by  the 
ancients,  and,  though  not  used  in  this  country,  is  still  much 
sought  for  in  other  parts  of  the  world,  and  regularly  exposed 
for  sale  in  the  markets  at  Naples  and  Smyrna,  and  the  bazaars 
of  India.  In  the  curious  Japanese  book,  from  which  Fig.  1  of 
our  Plate  is  taken,  there  is  a  picture  of  a  man  in  a  boat  engaged 
in  catching  cuttle-fishes  with  a  spear,  and  also  of  a  fishmonger's 
shop  in  Japan,  at  which  a  number  of  enormous  cuttle-fishes 
are  represented  hanging  up  for  sale.  The  writer  has  seen  throe 
species  of  cuttle-fish  exposed  in  the  markets  of  Santander, 
Coruoa,  and  Gibraltar,  viz.,  Onychoteuthis  Baiilcsii,  Leach.,  Sejria 
officinalis,  Linn.,  and  Loligo  vulgaris,  Lam. 

Our  most  common  species  (Loligo  vulganris)  forms  the  bait 
with  which  one  half  of  the  cod  taken  at  Newfoundland  is  caught. 
It  is  also  commonly  used  for  bait  by  the  Cornish  fishermen. 
{Couch,) 

From  their  pelagic  habits,  they  furnish  the  principal  part 

*  OT%f%  TurUnCt  Manual^  pp.  135-6. 
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of  the  food  of  tho  dolpliics  and  cachalots^  as  well  as  of  tho 
albatross  and  larger  petrels. 

My  iriend,  Mr.  11.  Warington,  of  Apothecaries'  Hall,  has 
informed  me  that  the  test  of  the  genuineness  of  '^  spermaceti/' 
as  imported,  is,  that  it  is  full  of  the  undigested  beaks  of  thQ 
calamary,  upon  which  the  sperm-whale  feeds. 

The  undigested  remains  of  fossil  cuttle-fishes  are  frequently 
noticed  entombed  within  the  ribs  of  the  Ichthyosauri  and 
Plesiosauri  of  our  Lias,  showing  that  then,  as  at  the  present 
day,  to  eat,  and  to  be  eaten,  was  the  general  law  of  nature. 

Having  briefly  pointed  out  a  few  instances  of  the  manner 
in  which  the  mollusca  subserve  the  good  of  mankind  as  articles 
of  food,  I  will  now  proceed  to  speak  of  the  various  other  uses  to 
which  they  have  been  applied  in  medicine,  commerce,  the 
arts,  and  mannfecturee. 

dhells  tised  in  Medicine. — In  the  Pharmaceutical  Journal  for 
February,  1862,  my  friend,  Mr.  Daniel  Hanbury,  F.L.S.,  pub- 
lished some  interesting  '^  Notes  on  Chinese  Materia  Medica," 
from  which  I  extract  the  following : — 

"  Shih-keue-ming ;  shells  of  Haliotis  funebris,  Reeve ; 
Puntsaou,  Fig.  969,  etc.  This  shell  is  stated  to  occur  on  the 
coasts  of  Fuh-kien  and  Ewantung.  Messrs.  Cuming  and  Lovell 
Reeve  (both  since  deceased),  who  have  examined  it,  concur  in 
referring  it  to  Halix>tis  funebrisj  a  New  Holland  species  figured 
by  the  latter  gentleman,  in  his  beautiful  Gonchologia  Iconica, 
sect.  Haliotis,  pi.  xii.,  f  38. 

"ShUi^yen;  Fossil  shells;  Tatarinov.  Oat.  Med.  Sinens., 
p.  54 ;  Puntsaou,  Fig.  65.  These  fossils  have  been  examined 
and  described  by  Mr.  Thomas  .Davidson,  to  whose  account  and 
figures,  in  the  Proceedings  of  the  Geological  Society  (June 
15th,  1863),  I  refer  the  reader  who  wishes  for  full  details.  The 
actual  specimens  are  in  the  British  Museum.  Mr.  Davidson 
remarks  that  the  specimens  belong  to  eight  Devonian  species, 
seven  of  which  are  common  to  several  European  localities, 
among  which  may  be  mentioned  Ferques  and  Nehou  (France), 
Belgium,  and  the  Eifel,  but  they  are  not  found  all  existing 
together  in  any  one  of  these  localities.  In  external  aspect  the 
Chinese  specimens  most  resemble  those  from  Ferques,  where, 
however,  two  of  them,  Cyrtis  Murdiisoniana  and  Rhynchonella 
Hanburii,  have  not  yet  been  discovered. 

"  If  to  these  be  added  two  described  by  M.  de  Koninck,  the 
total  number  of  Chinese  Devonian  types  at  present  known  will 
amount  to  ten  species,  viz. : — 3  of  Spirifer,  2  of  Rliynchonella, 
1  ProdvctuSf  1  Crania,  1  Oornulites,  1  Spirorbis,  and  1  Aulopora. 
These  fossils  are  asserted  to  occur  in  the  southern  province  of 
Kwang-si,  where  coal  is  also  met  with '' 

Qnycha — Blatta  Byzantina. — ^In  old  Pharmacopeia  an  article 
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is  described  from  the  Levant  under  the  narae  of  "  Bl-atia  B/'* 
Dr.  Lister  laments  the  loss  of  th:  ^  urticio  froni  tl:c  Materia 
Medica,  believing  it  ^^  to  have  been  a  good  mediciiio,  from  its 
Strong  aromatic  smell.''  Mr.  Hanbury  procured  samples  in 
Damascus  in  October,  1 860,  and  a  friend  bought  some  in  Alex- 
andria a  few  months  before.  This  oriental  drug  is  still  found 
in  the  baeaars  of  the  East,  though  not  much  in  demand. 

It  appears  to  be  identical  with  the  Onycha  of  Scriptare 
(Exodus  XXX.  t34),  one  of  the  ingredients  of  the  sacred  perfume 
(W.  Smith,  Diet.  Bib,  iii.  635).  Dioscorides  describes  the 
onjx  {Onycha)  as  the  operculam  of  a  shell-fish,  resembling 
Purpura,  found  in  India ;  the  best  kind  was  obtained  from  the 
Red  Sea.     {Pliny.) 

It  really  does  consist  of  the  homy  opercula  of  whelks 
{Purpura  and  Murex),  mixed  with  opercula  of  a  species  of 
Fusiis  and  of  Stroynbus  {lentlginosus  ?),  called  by  the  Arabs 
''  devils'  claws,"  on  account  of  their  serrated  edges.  It  does 
not  appear  to  deserve  the  character  of  an  ^'excellent  odour'' 
ascribed  to  it. 

Humboldt  tells  us  that  the  small  opercnlum  of  a  species  of 
Turbo,  flat  on  one  side,  and  round  on  the  other,  has  long 
been  regarded  by  certain  races  of  Soutii  America  as  possessing 
supernatural  properties. 

The  "  sea-hare  "  {Aplysia  depilans)  was  formerly  held  in 
great  dread  among  the  superstitious  fishermen  of  our  coasts, 
it  was  said  that  its  touch  would  cause  the  hair  to  fall  off,  and 
that  the  purple  fluid  it  emits  when  touched  was  a  deadly  poison, 
the  operation  of  which  was  inevitable.     {Patterson,) 

MoUtisca  applied  in  Commerce,  Arts,  and  Hannfaetures*"^ 
All  the  cuttle-fishes  possess  an  ink-bag,  from  which  at  pleasure 
they  can  emit  a  fluid  which  darkens  the  water,  and  favours 
their  escape  from  their  enemies.  The  prepared  ink  of  the 
cuttle-fish  is  capable  of  being  made  into  a  pigment.  This 
is  the  *'  eepia"  of  commerce. 

The  ink  of  the  Sepia  was  formerly  used  for  writing  with 
[Oicero),  and  even  after  being  entombed  for  centuries,  it 
preserves  its  powers. 

Dr.  Buckland  supplied  some  of  this  ink  from  a  fossil 
Bdemnotenthis  to  an  eminent  painter,  who,  after  using  it, 
inquired  from  what  colonrman  such  excellent  sepia  might  be 
procured.  But  *^  sepia  "  is  not  the  only  colouring  matter  which 
the  moUasca  furnish  for  the  use  of  man.  The  dye  used  in  the 
manufacture  of  the  celebrated  "  Tyrian  purple  "  of  the  ancients 
was  obtained  from  certain  species  of  Murex.  The  small  shells 
were  bruised  in  mortars,  and  the  animals  of  the  larger  ones 

*  See  Matthiolua'  Comment  in  Dioce.,  ii.,  8,  figures  dSlattaS,  alio  in  PomeFs 
Bui.  dm  Ihvffmm,  1R94. 
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were  taken  out.  Heaps  of  broken  shells  of  Murex  truivculus,  and 
canldron-fihaped  holes  in  the  rocks,  may  still  be  seen  on 
the  Tyrian  shore.  On  the  coast  of  the  Morea  there  is  similar 
evidence  of  the  employment  of  Murex  Brandaris  for  the  same 
pnrpose.  Many  species  of  Purpuree  likewise  produce  a  fluid 
which  gives  a  dull  crimson  dye. 

One  of  the  earliest  uses  to  which  the  shells  of  mollusca 
appear  to  have  been  applied  was  that  of  articles  of  dress. 

In  M.  M.  Laitet  and  Christy's  Reliquke  Aquitanicae  (Part  iiL 
August,  1866.  B.,  Pi.  v.,  figs.  15 — 20),  we  find  illustrations  of 
several  shells,  viz.,  Oyprcea  pf/rvm,  Pectunculufs  glycimeris. 
Area  Breishiki,  which  show  clearly,  by  their  having  been 
perforated,  that  they  had  been  worn  either  as  ornaments  or 
charms  by  the  aborigines  who  inhabited  the  caycm  of  La 
Madelaine.  The  custom  of  using  shells,  etc.,  as  necklaces,  or 
other  personal  decorations,  is  common,  not  only  amongst 
savages,  but  even  amongst  civilized  races  at  the  present  day. 
In  this  case  the  shells  have  been  obtained  not  from  sea  or  river, 
but  from  the  Faluns  of  Touraine  or  Bordeaux,  deposits  of 
Miocene  age,  ricH  in  fossil  marine  shells,  many  of  which  are  so 
well  preserved  as  to  retain  the  glazed  surboe  seen  in  recent 
specimens.  Dr.  Fischer,  of  Paris,  has  determined  as  many  as 
five  species  in  the  caverns  of  Perigord. 

It  is  interesting  to  record,  that  in  the  cavern  of  Bruniquel, 
department  Tame  et  G-aronne,  an  Oolitic  Belemnite,  having  its 
sides  squared  by  grinding,  was  found  among  the  debris  ;  also 
an  Ammonite  and  a  Oryphma,  probably  introduced  by  children 
as  toys.  Perforated  recent  marine  shells  were  likewise  nume- 
rous. These  relics  are  preserved  in  the  British  Museum. 
Shells  are  at  the  present  day  as  greatly  in  demand  for  orna- 
mental purposes  as  in  pre-historic  times. 

The  Ghinooks  of  Oregon  ornament  their  noses  and  ears 
with  shells  of  Dentalium. 

The  Friendly  and  Fiji  islanders  wear  the  orange  cowry 
{Oyproe  aurora)  as  a  mark  of  chieftainship. 

'ilie  natives  of  Flinders  Island  and  the  New  Zealander 
polish  the  Elenchus  into  an  ornament  more  brilliant  than  the 
**  pearl  ear-drop  "  of  classical  or  modem  times. 

Cyprs9a  shells  are  worn  as  a  head-dress  by  the  natives  of 
New  Guinea. 

The  time  would  fail  in  which  to  tell  all  the  various  methods 
used  in  applying  shells  as  ornaments  to  the  head,  dress,  and 
person.  Jllvery  book  of  travels  in  Africa,  America,  or  to  the 
South  Sea  Islands,  teems  with  such  illustrations.  Nor  does 
India  furnish  an  exception  to  the  rule ;  for  there  lie  female 
children  have  their  arms  and  ankles,  from  infancy,  encircled 
with  broad  shell-bands  cut  from  the  whorls   of  the   great 
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Turhinella  pymm,  and  onr  Sepoy  troops  wear  necklaces  made 
from  the  canal  of  the  same  shelly  as  part  of  their  parade 
uniform  1  (See  Indian  Museum  Collection,  Whitehall.) 

One  very  ancient  use  of  shells  was  as  a  medium  of  currency, 
and  among  certain  tribes  this  custom  remains  in  force  even  at 
the  present  day.  In  Oregon  the  currency  consists  of  stringrs  of 
the  shells  of  Dentalium. 

Some  of  the  North  American  Indians  used  to  make  coinage 
{wampum)  of  the  seawom  fragments  of  Ventis  mercenafia,  by 
perforating  and  stringing  them  on  leather  thongs. 

The  money-cowry  ijOyprcea  moneta),  is  a  native  of  the 
Pacific  and  Eastern  seas.  Many  tons^  weight  of  this  little  shell 
are  annually  imported  into  this  country,  and  again  exported 
for  barter  with  the  native  tribes  of  Western  Africa.  In  the 
year  1848  sixty  tons  of  the  money-cowry  were  imported  into 
Liverpool. 

The  use  of  turbinated  or  spiral  shells  as  trumpets  or  horns 
to  sound  an  alarum  with,  appears  to  be  of  most  ancient  date, 
and  cosmopolitan  in  extent.  The  practice  is  followed  among 
the  African  aborigines,  the  natives  of  the  Eastern  Archipelago, 
and  New  Zealand,  and,  according  to  the  Japanese  picture  which 
we  reproduce  in  our  Plate  (Fig.  1),  it  is  followed  in  Japan  at 
the  present  day. 

'^  The  sound  of  the  trumpet  or  shell  (writes  Ellis),  a  species 
of  murex  (triton),  used  by  the  priests  in  the  temple,  and  also 
by  the  herald,  and  others  on  board  their  fleets,  was  more 
horrific  than  that  of  the  drum.  The  largest  shells  were  usually 
selected  for  this  purpose,  and  were  sometimes  above  a  foot  in 
length,  and  seven  or  eight  inches  in  diameter  at  the  mouth.  In 
order  to  facilitate  the  blowing  of  this  trumpet,  they  made  a  perfo- 
ration, about  an  inch  in  diameter,  near  the  apex  of  the  shell ;  into 
this  they  inserted  a  bamboo  cane,  about  three  feetin  length,  which 
was  secured  by  binding  it  to  the  shell  with  finely-braided  cinet; 
the  aperture  was  rendered  air-tight  by  cementing  the  outsides 
of  it  with  a  resinous  gum  from  the  bread-fruit  tree.  These 
shells  were  blown  when  any  procession  marched  to  the  temple, 
at  the  inauguration  of  the  king,  during  the  worship  at  the 
temple,  or  when  a  tabu,  or  restriction,  was  imposed  in  the  name 
of  the  gods.  We  have  sometimes  heard  them  blown.  The 
sound  is  extremely  loud,  both  the  most  monotonous  and  dismal 
that  it  is  possible  to  imagine.'^*  Specimens  of  these  may  be 
seen  in  the  Shell  Gallery,  and  also  in  the  Ethnographical  Room 
at  the  British  Museum. 

SlielUOameos. — The  fountain-shell  of  the  West  Indies, 
Strombus  g^gas,  L.,  is  one  of  the  largest  living  univalve  shells, 
weighing  sometimes  four  or  five  pounds ;  its  apex  and  spines 

*  JP4iijfnena»  B«9earch€t,  vol.  i.,  p.  283. 
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are  filled  up  with  solid  shell  as  it  becomes  old.  Immense  quan* 
tities  are  annaally  imported  from  the  Bahamas  for  the  manu- 
facture of  cameos^  and  for  the  porcelain  works;  300^000  were 
brought  to  Liverpool  alone  in  the  year  1850. 

The  queen-conch  {Cassis  Madagaseariensis),  and  other  large 
species^  are  also  used  in  the  manufacture  of  shell  cameos. 

The  best  shell  for  cameo-engraving  is  the  Cassis  rufa,  Brug., 
from  West  Africa.  This  is  the  species,  with  the  cameo  cut 
upon  it,  represented  at  Fig.  2  in  our  Plate.  It  was  drawn  by 
the  late  Dr.  S.  P.  Woodward,  from  a  specimen  preserved  in  the 
Shell- Gallery  of  the  British  Museum,  where  many  other  illus- 
trations of  the  economic  uses  of  shells  may  be  seen.  The  secret 
of  cameo-cutting  consists  simply  in  knowing  that  the  inner 
stratum  of  porcellanous  shells  is  differently  coloured  from  the 
exterior.  Cameos  in  the  British  Museum,  carved  on  the  shell 
of  Cassis  comutoy  are  white  on  an  orange  ground ;  on  C.  tuberosa 
and  Madagaseariensis,  white  upon  dark  claret  colour;  on  Cassis 
rufa,  pale  salmon-colour  on  orange ;  and  on  Strombus  gigas, 
yellow  on  pink. 

The  conversion  of  shells  into  receptacles  for  various  things 
(both  sacred  and  profane)  should  not  be  lost  sight  of  here. 

Some  specimens  of  Turbinella  rapa,  from  the  Malabar  coast, 
are  exhibited  in  the  Shell-Gallery.  They  have  been  carved 
externally,  and  scooped  out  internally,  and  were  used,  says  Sir 
J.  Emerson  Tennant,  to  contain  the  sacred  oil,  employed  in 
anointing  their  priests. 

In  Zetland,  the  Fusus  antiquus,  suspended  horizontally  by 
a  cord,  is  used  as  a  lamp,  the  canal  serving  to  hold  the  ¥rick, 
and  the  body  of  the  shell  the  oil. 

On  the  western  coast  of  South  America,  there  is  a  limpet 
which  attains  the  diameter  of  a  foot,  and  is  used  by  the  natives 
as  a  basin. 

But  perhaps  the  most  amusing  piece  of  native  adaptation  is 
an  Achatina  shell  from  Africa,  which  an  ingenious  native  has 
fitted  with  a  plug,  and  used  as  a  snuff-box !  (British  Mus.  Coll.) 

Numberless  are  the  applications  of  shells  as  sinks  to  nets, 
barbs  to  harpoons,  and  hooks,  and  in  one  case  to  make  an  arti- 
ficial bait  to  catch  cuttle-fishes  with. 

In  Ellis's  Polynesian  Researches,  vol.  ii.,  p.  292,  he  gives  an 
account  of  fishing  for  cuttle-fish  with  an  artificial  bait,  formed 
of  a  piece  of  hard  wood,  to  which  a  number  of  the  most  beau- 
tiful pieces  of  the  cowrie,  or  tiger-shell,  are  fastened  one  over 
another,  like  the  scales  of  a  fish  or  the  plates  of  a  piece  of 
armour,  until  it  is  about  the  size  of  a  turkey's  egg,  and  resem- 
bles the  cowrie.  It  is  suspended  in  a  horizontal  position  by  a 
strong  line,  and  lowered  by  the  fisherman  from  a  small  canoe 
until  it  nearly  reaches  the  bottom.     The  fisherman  continues 
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gently  to  jerk  tlie  line,  when  the  cuttle-fish,  attracted  by  the 
appearance  of  the  cowrie,  darts  out  ono  of  its  arms,  which  it 
winds  around  the  shell,  and  fastens  among  the  openings  in  the 
plates.  The  jerking  being  continued,  the  tish  puts  out 
another  and  another  arm,  till  it  has  quite  fastened  itself 
to  the  shell-bait,  when  it  is  drawn  up  into  the  canoe  and 
secured. 

Pearl-producing  shells, — ^The  pearl-mussel,  Unio  margaritis 
feniSy  afforded  the  once  famous  British  pearls.  It  is  found  in 
the  mountain  streams  of  Britain,  Lapland,  and  Canada,  and  is 
used  for  bait  in  the  Aberdeen  cod-fishery.  The  Scotch  pearl- 
fishery  continued  till  the  end  of  the  last  century,  especially  in 
the  river  Tay,  where  the  mussels  were '  collected  by  the 
peasantry  before  harvest-time.  The  pearls  were  usually  found 
in  old  and  deformed  specimens.  Bound  pearls,  about  the  size 
of  a  pea,  perfect  in  every  respect,  were  worth  £3  or  £4.  An 
account  of  the  Irish  pearl-fishery  was  given  by  Sir  B.  Bedding 
in  the  Philosophical  Transactions,  1693.  The  mussels  were 
found  set  up  in  the  sand  of  the  river-bed,  with  their  open  side 
turned  from  the  torrent;  about  one  in  a  hundred  might 
contain  a  pearl,  and  one  pearl  in  a  hundred  might  be  tolerably 
clear. 

Syria  is  the  shell  which  the  Chinese  employ  to  produce 
artificial  pearls,  by  the  introduction  of  shot,  etc.,  between  the 
mantle  of  the  animal  and  its  shell.  A  Hyria  in  the  British 
Museum  has  a  number  of  little  josses  made  of  bell-metal,  now 
completely  coated  with  pearl,  in  its  interior. 

Pearls  are  produced  by  many  bivalves,  ^ecially  by  the 
oriental  pearl-mussel  [Avicida  margarUifera),  They  are  caused 
by  particles  of  sand,  or  other  foreign  substances,  getting  be- 
tween the  animal  and  its  shell ;  the  irritation  causes  a  deposit 
of  nacre,  forming  a  projection  on  the  interior,  generally  more 
brilliant  than  the  rest  of  the  shell.  Completely  spherical 
pearls  can  only  be  formed  loose  in  the  muscles,  or  other  soft 
parts  of  the  animal.  The  Chinese  obtain  them  artificially,  by 
introducing  into  the  living  mussel  foreign  substances,  such  as 
pieces  of  mother-of-pearl,  fixed  to  wires,  which  thus  become 
coated  with  a  more  brilliant  material.  Similar  prominences 
and  concretions — pearls  which  are  not  pearly — are  formed 
inside  porcelianous  shells.  These  arc  as  variable  in  colour  as 
the  surfaces  on  which  they  are  formed.  They  are  pink  in 
TwrhineUa  and  Stron^ihus;  white  in  Ostrea;  white  or  glossy, 
purple  or  black,  in  Mytilus;  rose-coloured  and  transln- 
cent  in  Pinna.  (See  specimens  in  Shell  Gallery,  British 
Museum.) 

The  pearl-fisheries  of  the  Persian  Gulf  and  Ceylon  give 
employment  annually  to  several  hundred  boats  and   many 


Economic  Uses  of  Shetls,  and  their  Inhabitants.       171 

thousand  men.  The  entire  amonnt  of  rerenne  derived  from 
the  pearl-fisheries  of  Ceylon  in  nine  years  (from  18i8  to  1837) 
amounted^  according  to  Mr.  James  Steuart,  the  Inspector  of 
Pearl  Banks^  to  £227^131^  but  it  has  since  decreased  very 
considerably. 

The  shells  of  nearly  all  the  Turhinidce  are  brilliantly  pearly 
when  the  epidermis  and  outer  layer  of  the  shell  are  removed. 
Many  of  them  are  used  in  this  state  for  ornamental  purposes. 

The  shell  of  Haliotis  is  also  much  used  for  inlaying  papier- 
m&ch^  work,  etc. 

Nor  have  we  yet  exhausted  the  list  of  uses  to  which  the 
mollusca  are  applied.  In  many  districts  where  lime  is  scarce, 
shells  are  used  instead.  Vast  quantities  are  thus  consumed  on 
the  coast  of  Chili  and  Peru. 

The  Gerithium  {Terebralia)  ielescopium  is  so  abundant  near 
Calcutta  as  to  be  used  for  burning  into  lime.  Great  heaps  of 
it  are  first  exposed  to  the  sun,  to  kill  the  animals,  and  then 
burnt.  In  some  places  they  are  so  plentiful  as  to  be  used  for 
road  making. 

Sir  Charles  Lyell  tells  ns  there  are  banks  of  the  dead  shells 
of  Gnathodon  cfineatusj  three  to  four  feet  thick,  twenty  miles 
inland.  Mobile  is  built  upon  one  of  these  shell-banks.  The 
road  from  New  Orleans  to  Lake  Pont-Chartrain,  a  distance 
of  six  miles,  is  made  of  Gnathodon  shells,  procured  from  the 
east  end  of  the  lake^  where  there  is  a  mound  of  them  a  mile 
long,  fifteen  feet  high,  and  twenty  to  sixty  yards  in  width;  in 
some  places  it  is  twenty  feet  above  the  level  of  the  lake. 

If  anyone  should  reflect  upon  the  Mollusca  as  undeserving 
so  much  notice,  and  mention  the  IWedo  as  an  instance  of  a 
destructive  member  of  the  class,  let  him  read  of  the  utility  of 
another,  the  common  mussel,  in  maintaining  the  long  bridge 
of  twenty-four  arches  across  the  Torridge  river,  near  its 
junction  with  the  Taw,  at  the  toij^rn  of  Bideford  in  Devonshire. 
At  this  bridge  the  tide  runs  so  'rapidly  that  it  cannot  be  kept 
in  repair  with  mortar,  llie  corporation,  therefore,  keep  boats 
employed  to  bring  mussels  to  it,  and  the  interstices  of  the 
bridge  are  kept  filled  with  mussels..  It  is  supported 
from  being  driven  away  by  the  tide  entirely  by  the 
strong  threads  of  the  byssus  which  these  mussels  fix  to  the 
stonework. 

The  Pinna  of  the  Mediterranean  spins  a  byssus  so  long  and 
&ae  that  it  is  mixed  with  silk,  and  spun  into  gloves,  caps,  etc., 
at  Taranto. 

Although  the  British  Museum  collection  has  far  higher 
claims  upon  the  scientific  man  than  upon  the  mere  utilittiriao^ 
yet,  as  a  large  proportion  of  the  visitors  to  tbat  institution  are 
not  scientific,  we  cannot  but  feel  indebted  to  Dr.  Gray  for  the 
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very  interesting  and  instructive  series  of  specimens  illustrating^ 
the  economic  uses  of  shells  which  he  has  caused  to  be  exhibited 
there. 

EXPULNATION  OF  PlATK. 

Fig.  1. — Japanese  swine-herd  blowing  a  Triton  shell. 
Copied  by  the  late  Dr.  S.  P.  Woodwa?^  from  a  rare  and 
curious  Japanese  Book  of  Travels  in  Japan^  preserved  in  the 
library  of  the  British  Museum. 

Fig.  2. — Shell  of  Cassis  rufa,  with  cameo  (representing 
Raphael  and  Fomariua)  engraved  upon  its  surface.  Drawn 
by  the  late  Dr.  S.  P.  Woodward  from  a  specimen  in  the  shell 
gallery  of  the  British  Museum. 

The  above  have  been  carefully  engraved  by  Mr.  G.  R.  De 
Wilde^  whose  skill  as  an  artist  is  well  known. 


FATIO  ON  FEATHERS— THEIR  DECOLORATION. 

In  our  December  number  (p.  377)  we  give  an  account  of 
the  important  microscopical  researches  made  by  M.  Fatio  on 
the  ^'  Forms  and  Colours  of  Plumage/'  and  we  have  now  to 
complete  the  subject  by  further  extracts  from  M.  Fatio's 
paper. 

M.  Fatio  commences  a  chapter  on  ''  Decoloration "  by 
explaining  the  extravasation  of  pigment  spoken  of  in  the  earlier 
part  of  his  memoir.  He  says,  ^'  we  have  seen  that  in  certain 
cases  of  coloration  by  change  of  colour^  the  first  pigment,  in  a 
state  of  solution,  was  driven  out  by  another  and  deeper  pig* 
ment,  and  forced  to  extravasate  itself;  and  we  have  also  seen  in 
other  cases  of  coloration  by  augmentation  of  intensity,  that  the 
dissolved  pigment  diffused  itself  in  the  spaces  produced  by  the 
absorption  and  evaporation  of  moisture,  and  thskt  there  was  no 
extravasation  until  the  coloration  was  complete.  We  can  there* 
fore  understand  that  each  colour,  as  well  as  each  feather,  has  a 
limited  duration  while  the  bird  is  alive,  and  one  colour,  without 
being  driven  away  by  another,  will  nevertheless  depart  in  its 
own  turn.  The  feather  which  has  performed  its  part  succumbs 
under  the  efforts  which  it  has  made ;  its  tissues  deteriorate,  and 
its  pigment  after  being  completely  dissolved,  disappears,  driven 
away  by  fresh  accessions  of  greasy  matter.'' 

'^  If  a  feather  grown  in  the  autumn  does  not  fall  in  the 
spring,  and  is  not  able  to  undergo  a  firesh  coloration,  it  must 
necessarily  suffer  a  decoloration,  more  or  less  rapid  and  com- 
plete.^ 
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''  If  the  tissues  which  are  entirely  filled  ¥rith  a  coloured 
solation  are  able  to  distend  themselves  nnder  the  inflaence  of 
moisture,  no  extravasation  will  occur  until  the  new  spaces  are 
filled  by  the  freshly  dissolved  pigment.  But  there  is  a  limit 
to  the  cortical  development  of  a  feather,  nearer  or  more  re- 
mote. Optical  feathers,*  which  possess  most  of  this  cortical 
substance,  exhibit  a  later  and  less  complete  extravasation,  while 
mixt  feathers,  possessing  less  of  this  substance,  exhibit  it  more 
speedily.'^ 

'^  A  young  gull,  Larusridibundus,  has  in  the  summer  a  first 
plumage  which  is  almost  entirely  brown,  and  in  its  first  spring 
it  is  nearly  all  white,  without  any  true  moult  having  occurred 
in  the  greater  part  of  its  feathers.  An  observation  of  the 
plumage  of  this  bird  at  the  end  of  autumn  discloses  all  the 
transitions  between  the  two  states  of  colour,  and  the  micro- 
scope explains  the  cause  of  the  transformation.  The  brown  barbs 
and  barbules  are  filled  with  a  very  diffused  brown  pigment ; 
a  brown  dust  covers  the  exterior  of  each  part  of  the  feather  in 
proportion  to  the  extent  of  the  decoloration,  not  being  seen 
on  those  which  are  quite  brown  or  quite  white.  The  decolor- 
ation pursues  an  opposite  course  to  that  of  the  coloration ;  it 
proceeds  ft>om  the  base  towards  the  extremities,  and  from  the 
centre  to  the  periphery,  instead  of  moving  from  the  borders 
towards  the  middle  of  the  feather.  It  is  a  continuous  change 
of  a  colourless  grease  for  a  coloured  pigment,  of  which  at  last 
only  a  little  remains  in  the  centres,  giving  a  slight  tint  to  the 
feather. 

"  Similar  phenomena  occur  in  most  of  our  birds,  and  to 
such  actions  we  must  ascribe  the  case  mentioned  by  Brehm  of 
some  starUngs,  in  which  a  black  colour  was  hidden  under  a 
white  external  dust.''  If  we  place  under  the  microscope,  be- 
tween two  pieces  of  glass,  a  feather  in  process  of  decoloration, 
and  a  drop  of  oil,  the  process  may  be  seen  going  on,  made  more 
active  by  slight  heat  and  retarded  by  cold. 

"  In  spring,  we  often  see  young  gulls  whose  white  liverj' 
is  much  less  advanced  than  that  of  others  of  the  same  age : 
they  are  individuals  in  which  the  decoloration  commenced  in 
the  autumn  has  been  arrested  by  the  extreme  cold.  The 
deeper  a  feather  lies,  and  the  more  it  is  sheltered,  the  more 
promptly  extravasation  takes  place  during  the  life  of  the  bird, 
rhe  grease  proceeding  from  the  bird's  body  produces  a  colora- 
tion from  the  periphery  towards  the  centre,  when  it  meets  with 
pigment  that  is  already  dissolved,  or  tissues  already  filled,  be- 
cause only  one  exchange  is  possible ;  and  the  same  grease  pro- 
duces a  coloration  from  the  periphery  towards  the  centre, 
because  it  is  at  the  exti*emities  that  it  finds  first,  and  chiefly, 

*  For  an  explanation  of  theso  termi,  see  the  preTions  paper,  Dee.'Ko.,  p.  877. 
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the  moisture  and  light  which  are  necessary  to  effect  a  solution 
of  the  latent  pigment.  At  the  same  time  extravasation  occurs 
in  the  hidden  parts  of  the  feather^  likewise  producing  a  de- 
coloration towards  the  extremities  moving  in  a  contrary 
direction  and  encountering  the  other  action/' 

"  Of  these  two  processes  of  decoloration,  the  second  some- 
times overpowers  the  first,  and  under  certain  conditions  it 
sometimes  happens  that  a  feather  becomes  gradually  decoloured 
from  the  summit  to  the  base.  As  is  the  case  with  extravasa- 
tion, the  coloration  is  always  more  rapid  in  mixt  feathers. 
The  quickest  coloration  is  most  often  due  to  abundance  of 
the  greasy  matter  in  a  bird,  aided  by  favourable  conditions  of 
atmospheric  moisture  and  temperature.  The  changes  are  also 
often  rendered  more  striking  by  an  exceptionally  rapid  fall  of 
the  fragile  tips,  which  mask,  while  they  remain,  the  transition 
that  has  taken  place  in  adjacent  parts.''  The  occurrence  of 
albinism,  which  is  natural  in  some  birds,  may  be  accounted  for 
by  the  accidental  operation  in  others  of  the  causes  just  ex- 
plained. 

M.  Fatio  thinks  that  under  the  influence  of  violent  emotion 
an  unusual  influx  of  greasy  matter  may  occur,  and  under  suit- 
able conditions  of  temperature  and  moisture,  may  give  rise  to  a 
sudden  appearance  of  albiiiism. 

"  The  extravasated  coloured  dust  must  not  be  confounded 
with  the  true  external  colouring  which  the  feathers  of  some 
birds  exhibit.  Many  species  of  different  orders  show,  in  fact, 
accidentally  or  regularly  on  certain  parts  of  their  bodies,  most 
frequently  on  their  lower  surfaces,  different  colorations,  more 
or  less  concentrated,  and  more  or  less  persistent,  resulting  from 
friction  against  certain  mineral  or  vegetable  bodies  of  which 
they  are  particularly  fond.  This  external  painting  has  some- 
times given  rise  to  the  creation  of  false  species.  It  arises  most 
frequently  from  the  soil  on  which  the  bird  lives,  the  food  it  ob- 
tains, and  the  kind  of  life  it  leads.  M.  Moves,  in  a  memoir 
which  was  translated  by  Gloger,  and  inserted  in  (he  "  Journal  of 
Ornithology"  (Journal  fiir  Omitliologie) ,  studied  the  brown  and 
orange  coloration  of  the  vulture  {Gypastos)  of 'the  south*  He 
described  this  coloration  as  external,  and  capable  of  removal 
by  an  add  wash,  and  he  attributed  it  to  the  repeated  bathings 
of  the  bird  in  ferruginous  springs.  Eugene  von  Homeyer  also 
noticed  a  l^rown  external  coloration  amongst  the  cranes  in 
their  nesting  time  in  the  north,  and  he  ascribed  it  to  the  marshy 
soil  with  which  the  birds  covered  themselves  by  means  of  their 
beaks.  Moves  has  likewise  noticed  the  same  thing,  and  adds 
that  it  is  perceptible  (comes  off?)  when  touched.  Many  ducks 
also  acquut^  a  rosy  tint  on  the  belly,  from  the  vegetation  on 
which  they  rest.     Some  small  birds  in  like  manner  become  of 
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variegated  coloars  on  their  breasts  and  bellies^  either  from  the 
materials  of  their  nests^  or  from  that  of  the  hole  which  they 
inhabit.  Thus  in  spring  I  have  seen  the  Pmnis  horealis  almost 
completely  red  on  its'  lower  surfaces.  Lastly,  an  external 
colour,  attaching  especially  to  the  throat,  sometimes  arises  from 
coloured  food,  as  when  the  throat  and  breast  of  the  nutcracker 
assumes  a  dark  rust  colour  when,  during  the  frosts,  it  comes 
down  to  the  valleys  and  feeds  greedily  on  the  hazel-nuts,  in 
which  itdelights.^' 


CONCLUSIONS. 


I  have  pointed  out  the  principal  agents  which  modify 
feathers,  and  their  mode  of  action.  I  have  also  shown  how 
these  same  agents  can  sometimes  produce  varied  effects  under 
different  conditions ;  and  lastly,  I  have  shown  how  a  certain 
equilibrium  between  external  and  internal  condition  is  necessary 
to  keep  the  coloration  of  a  species  within  typical  limits.^' 

''  I  cannot  assert  that  I  have  foreseen  all  the  divers  causes  of 
natural  or  accidental  variation,  nor  can  I  pretend  to  have  sub- 
mitted to  examination  all  the  different  feathers  which  birds  may 
present.  I  have  passed  by  some  modifications  purely  orna- 
mental ;  but  I  think  I  have  investigated  the  most  natural  and 
ordinary  forms,  and  that  new  phenomenon  may  easily  find  their 
explanation  upon  the  principles  thus  disclosed.^' 

4e  a|c  4c  4c  ^  sis  4c 

*'  My  explanation  comprehends  not  only  the  variation  of 
colours  more  or  less  striking  according  to  locality  and  climate, 
but  also  the  formation  of  race  and  varieties  according  to  the 
prevalence  of  different  conditions  of  moisture,  temperature,  and 
inclination.'^ 
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SILVERED  MIRROR  TELESCOPES— THEIR    MERITS 

AND  DISADVANTAGES. 

Thb  introduction  of  silvered  mirror  telescopes  in  this  coantrj 
upon  M.  Foacault's  plan^  seems  to  have  originated  with 
amateurs.  A  London  optician^  indeed^  exhibited  a  few  jears 
ago  in  his  window  a  French'  pattern  of  small  size  in  a  square 
mahogany  case,  and  at  a  price  considerably  beyond  its  merits, 
but  it  remained  for  Mr.  Browning  to  make  them,  in  an  im- 
proved form,  a  regular  article  of  trade.  Mr.  Webb,  in  our 
pages,  was  one  of  the  first  astronomers  who  directed  the 
attention  of  English  observers  to  the  advantages  arising  from 
their  construction,  and  to  him  belongs  the  merit  of  having 
introduced  Mr*  With's  mirrors  to  general  notice  and  admi- 
ration. Our  readers  will  also  recollect  interesting  commu- 
nications from  Mr.  Bird,  who  constructed  a  large  and  fine- 
silvered  mirror  telescope  for  his  own  use.  A  sufficient  time 
has  now  elapsed  since  Mr.  Bird,  Mr.  Cooper  Key,  and  Mr. 
With  turned  their  attention  to  these  instruments,  and  since 
telescopes  with  mirrors  made  by  the  latter,  and  admirably 
mounted  by  Mr.  Browniog,  have  been  in  use,  for  some  definite 
replies  to  be  given  to  numerous  inquiries  concerning  the  merits 
and  disadvantages  of  this  construction. 

Two  facts  are  now  established,  first,  that  the  mirrors  pro  - 
duced  by  Mr.  With  leave  nothing  to  be  desired  in  point  of 
accuracy  of  form.  Weather  permitting,  and  their  mounting 
being  good,  they  are  on  the  whole  more  than  equal  to  achro- 
matics  of  the  same  aperture  in  point  of  dividing  power  and 
definition,  and  in  point  of  light  they  approximate  to  achro- 
matics  much  more  closely  than  the  older  telescopes  with  mirrors 
of  speculum  metal,  which  are  more  easily  affected,  in  an 
unequal  manner,  by  changes  of  temperature.  A  6^-inch 
silvered  mirror  in  fair  condition  has  more  light  than  a  5^ 
achromatic,  and  readily  divides  stars  which  few  achromatics 
of  its  own  aperture  will  touch.  Thus,  Mr.  Slack's  B-J-  tele- 
scope on  good  nights  has  several  times  distinctly  split 
7*  Andromed89,  with  about  850,  and  this  star  is  easy  with 
Mr.  Webb's  9 J.  In  the  matter  of  cost  the  now  telescopes 
afford  a  happy  contrast  to  the  enormous  price  of  fine  achro- 
matics— the  larger  sizes  can  be  had,  with  fine  equatorial 
mountings,  for  a  fraction  of  the  cost  of  an  achromatic  object- 
glass  capable  of  doing  the  same  work. 

The  advantages  of  the  silvered  mirror  instruments  of  the 
Browning  and  With  construction  aro  cheapness,  short  focal 
length,  with  corresponding  facilities  in  use,  absence  of  the 
chromatic    errors,   of   refractors,   and  absence    of  spherical 
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errors,  from  Mr.  Withes  extraordinary  skill  in  giving  them 
the  true  form.  Beyond  this,  it  may  be  stated  that  the  cell 
mounting  devised  by  Mr.  Browning,  and  his  method  of  sup- 
porting the  plane  mirror,  or  prism,  secures  permanent  good 
performance  in  any  position,  and  closely  approximates  the 
sort  of  definition  of  large  stars  to  the  neatness  obtained  by 
first  class  and  moderate-sized  refractors. 

It  is  the  disadvantages  of  the  syst^em  that  we  are  most 
often  requested  to  elucidate,  and  we  have  waited  for  some  time 
in  order  to  estimate  them  as  fairly  as  possible.  First  comes 
the  question.  Is  it  not  troublesome  to  keep  a  silvered  mirror 
telescope  in  order  ?  and  we  answer.  Certainly  not^  as  they  are 
made  by  Mr.  Browning. 

A  badly-mounted  refractor  is  a  great  nuisance,  but  it  is 
nothing  in  abomination  and  vexation  to  a  badly-mounted 
reflector,  which  will  keep  its  owner  in  an  optical  purgatory  of 
a  most  unpleasing  kind.  By  making  the  mirrors  of  very  thick 
glass,  and  mounting  them  in  the  cells  figured  in  a  former 
number,  Mr.  Browning's  reflectors  are  much  like  achromatics, 
and  indeed  from  the  glass  not  being  thinned  off  at  the  edges, 
as  in  the  double  convex  lens  of  achromatics,  the  chance  of 
flexure  is  much  less.  Mr.  Browning's  cell  answers  perfectly 
for  sizes  from  6  J  to  lOi,  and  would  probably  do  well  for  bigger 
instruments,  though  monsters  might  require  other  special  con- 
trivances to  guard  against  flexure.  There  is  no  difficalty  in 
adjusting  these  telescopes  if  slightly  deranged.  The  screws 
are  very  manageable,  and  the  test  of  true  adjustment  very 
easy.  The  instrument  would,  of  course  not,  be  out  of 
order  when  it  comes  from  the  maker,  but  if  the  mirror  is 
taken  out  of  the  cell,  and  the  prism  or  flat  dismounted, 
a  very  few  minutes  will  suffice  to  put  both  right  again. 
The  plan  is  to  remove  the  glasses  from  a  deep  eye-piece, 
and  look  through  the  small  hole  left  in  the  brass  work 
at  the  prism,  or  plane  mirror,  with  a  Barlow  lens  inter- 
posed. The  eye  readily  detects  want  of  centering,  and  the 
motions  to  obtain  it  are  simple  and  easily  understood  by  in- 
spection of  the  parts.  Thus  we  do  not  see  that  any  one 
accustomed  to  philosophical  instruments  need  be  at  all  afraid 
of  the  new  reflectors  on  this  ground. 

Then  comes  the  question  of  keeping  the  thin  film  of  silver 
in  order.  On  this  matter  we  have  made  divers  experiments,  and 
incline  to  the  simplest  treatment — that  of  using  the  mirror  as 
if  it  were  a  fine  achromatic  object-glass — covering  it  up  when 
out  of  use,  and  leaving  it  alone,  with  a  rare  and  occasional 
wiping.  This  remark  applies  only  to  telescopes  sheltered  in 
some  moderately  good  observatory.  If  used  out  of  doors,  it 
would  probably  be  advisable  to  take  the  mirror  indoors  in  its 
VOL.  XI. — ^HO.  in.  N 


178  Silvered  Mirror  Telescopes. 

cell,  and  keep  it  in  a  box  when  otit  of  nse^  in  a  dry,  cool 
place. 

We  left  a  mirror  in  oar  telescope  all  tliroagli  the  damp^ 
foggjj  and  rainy  weather  of  last  year,  protected  first  by  a 
oorer  over  the  month  of  the  tube,  and  secondly  by  an  American 
cloth  case  over  the  instniment,  and  very  little  harm  was  done 
to  the  silvering.  Daring  a  series  of  thick  murky  fogs  we  left 
some  pieces  of  silvered  mica  fireely  exposed  in  the  observatory, 
and  they  soon  exhibited  rainbow  colours,  while  the  protected 
mirror  displayed  no  tarnish*  Constantly  taking  a  mirror  in 
and  out  is  veiy  troublesome,  and  has  the  disadvantage  that  the 
instrument  is  not  ready  for  those  sudden  observations  that  are 
often  BQCcessfal  in  changeable  weather.  We  were,  therefore, 
anxious  to  find  out  what  would  be  the  result  of  the  treatment 
mentioned,  a)id  it  seems  that  a  mirror  so  circumstanced  and 
fireely  used  on  damp  nights,  if  anything  is  visible,  will  keep 
its  lustre  with  an  occcusional  rubbing  for  a  considerable  time. 
Ours  was  very  little  the  worse  for  a  year's  use,  and  would  pro- 
bably have  lasted  at  least  a  year  longer,  but  for  a  special  pur- 
pose we  washed  the  silvering  ofi". 

Having  experimented  on  silvering  these  glasses,  we  can 
affirm  that  no  one  accustomed  to  chemical  processes  need  be 
afraid  of  failare,  though  the  best  possible  silvering,  perfectly 
free  from  specks,  is  of  course  a  work  of  skill.  The  probable 
defect  of  amateur  silvering  will  be  the  occurrence  of  a  few 
spots  and  specks  quite  unimportant  to  optical  performance. 
There  may  also  be  a  tendency  of  some  parts  to  be  weaker  than 
others,  and  to  give  way  first  after  a  succession  of  rubbings. 
It  is  essential  that  no  rublnng  shall  ever  be  administered  unless 
the  mirror  is  perfectly  dry.  If  wet  or  damp,  off  comes  the 
silver  with  a  touch,  though  when  dry  it  may  be  rubbed  like 
a  spoon. 

It  is  useless  to  try  the  silvering  process  in  very  cold 
weather.  A  warm  day  is  clearly  the  most  favourable ;  excess 
of  cold  prevents  the  adhesion  of  the  film.     The  re-silvering 

i>rocess  is  cheap,  whether  done  by  the  amateur,  or  performed 
or  him  by  Mr.  With,  and  when  the  mirrors  are  packed  in 
suitable  boxes,  they  can  travel  without  risk. 

When  the  silver  begins  to  go,  fine  cobwebby  cracks 
appear,  but  they  do  no  harm  for  many  months ;  and  even  in 
the  atmosphere  of  Birmingham,  with  its  thousimds  of  chimneys 
pouring  out  all  imaginable  smokes  and  vapours,  Mr.  Bird 
finds  the  silvering  stand  for  a  considerable  time.  London 
atmosphere,  as  we  have  found,  is  far  less  deBtmotive  than 
might  be  expected. 

Among  the  disadvantages  of  the  silvered  mirror  telescopes, 
most  be  reckoned  that  plague  of  all  reflectors,  chimney  cor- 
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rents  in  tiie  iabe.  These  maj  be  greatly  diminislied  by  two 
means — ^first,  having  the  tube  larger  than  the  mirror;  and 
secondly,  using  the  telescope  out  of  doors,  or  in  a  form  of 
observatory,  which  permits  a  ready  equalization  of  its  internal 
temperatnre  with  tlmt  of  the  outer  air.  Small  revolving  domes, 
with  narrow  sHts,  maxilnize  the  difiScolty,  and  in  awkward 
states  of  the  weather  render  satisfactory  performance  impos- 
sible. All  sources  of  optical  disturbance  increase  rapidly  with 
the  size  of  the  instrament,  whatever  be  its  construction,  and 
the  larger  sizes  require  the  best  conditions  and  the  most  care. 
Tinder  the  same  circumstances  of  disadvantage,  reflectors  may 
be  expected  to  work  rather  worse  than  re&actors  with  close 
tubes,  though  the  difference  is  slight. 

With  moderate  sizes,  in  good  weather,  the  chimney  cur- 
rents of  the  new  reflectors  are  scarcely  noticeable,  but  when 
bitter  east  winds  blow  through  a  warmer  atmosphere,  they 
become  very  troublesome,  and  on  the  same  nights  no  refractors 
will  perform  well. 

We  cannot  look  upon  silvered  mirror  telescopes  as  only 
substitutes  for  refracting.  If  they  have  c&riain  peculiar  dis- 
advantages, they  have  also  peculiar  merits,  and  those  who  get 
nsed  to  th^  feel  no  desire  to  change.  The  inconveniences  of 
refractors  eight,  ten,  twelve,  fourteen  feet  long,  are  very 
serious,  while  reflectors  of  equal  power  are  manageable  and 
handy.  A  revolving  eye-piece  is  indispensable  to  comfortable 
working.  With  it  there  are  no  awkward  positions  for  the 
observer;  without  it  many  that  are  painful  and  perplexing. 
It  is  a  very  difficult  task  to  have  all  the  adjustments  so  perfect 
that  a  rotation  of  the  eye-piece  effects  no  displacement  of  the 
image.  The  adjustments  may  be  so  good  that  stars  of  less 
than  V  apart,  may  be  readily  divisible  in  all  positions  of  the 
instrament,  and  yet  the  rotation  of  the  eye-piece  may  produce 
changes  in  apparent  declination  and  ascension.  With  given 
adjustments  these  errors  will  be  constant,  and  do  not  practically 
interfere  with  equatorial  finding. 

We  find  a  Barlow  lens  and  lower  eye-pieces,  as  a  rule, 
better  than  deeper  eye-pieces  without  it,  and  upon  planets  and 
delicate  moon  objects  we  prefer  Mr.  Browning's  achromatic 
eye-pieces  to  the  Hnyghenian.  A  monster  aplanatic  of  Home 
and  Thomthwaite  works  well  with  the  Barlow  on  nebulsB  or 
clusters,  and  on  many  large  objects  usefully  without  it. 

Duly  balancing  advantages  and  disadvantages,  we  feel 
satisfied  that  the  silvered  mirror  telescopes  will  prove  an 
immense  boon  to  astronomical  observers.  They  bring  within 
the  reach  of  amateurs  with  moderate  means,  an  amount  of 
optical  power  and  a  perfection  of  optical  work  hitherto  confined 
to  a  tsw  first-class  observatories;  and  if  fine  prisms  are  used 
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instead  of  silvered  flats,  no  fanlt  will  be  found  witli  the  eoloar 
of  the  objects  viewed.  A  slightly  tarnished  flat,  exaggerating 
the  peculiar  chromatic  action  of  the  silver  film,  gives  an 
unpleasant  reddening  to  white  objects ;  a  fine  prism  is  quite 
satisfactory,  but  it  must  really  be  a  fine  one,  for  very  slight 
errors  in  its  planes,  and  especially  in  the  plane  of  the  hypo- 
theneuse,  will  render  good  definition  impossible. 

Mr.  Browning's  pamphlet,  A  Plea  jor  Reflectors,  contains 
a  mass  of  valuable  information,  which  we  commend  to  those 
in  need  of  it. 


CHEMICAL  AIDS  TO  ART. 

BT   PROFESSOR  A.    H.    CHURCH,   H.A.,   F.C.S., 
Of  the  Rojal  Agrioultoral  College,  Gireiicester. 

SoHE  of  the  recent  applications  of  chemistry  to  the  fine  art& 
are  so  full  of  interest,  and  yet  so  little  known  in  scientific  and 
literary  circles,  that  a  brief  description  and  explanation  of  them 
is  sure  to  prove  instructive  and  'entertaining  to  many  of  the 
readers  of  the  Intellectual  Observer,  The  subject  is, 
indeed,  very  extensive,  and  on  this  account  we  propose,  in  the 
present  paper,  to  limit  the  discussion  to  a  few  processes  con- 
nected with  the  ornamental  and  artistic  use  of  metals.  We 
shall  select  three  processes,  all  comparatively  of  recent  inven- 
tion ;  of  none  of  them,  so  far  as  we  are  aware,  has  any 
account  been  hitherto  published.  They,  moreover,  have  the 
advantage  of  being  easily  illustrated  in  home-made  experi- 
ments, by  any  of  our  readers  who  care  to  follow  the  instruc- 
tions about  to  be  given. 

Let  us  begin  with  platinum,  one  of  the  least  known  of  the 
'^  precious  '^  metals.  Precious  it  is  for  several  reasons.  Not 
that  it  is  very  beautiful  in  colour  and  lustre,  for  although  it 
may  be  obtained  nearly  as  white  as  silver,  its  appearance 
usually  resembles  that  of  pewter  very  closely ;  yet  time  and 
experiment  have  shown  that  it  has  most  valuable  properties. 
It  never  tarnishes,  no  ordinary  flame,  or  fire,  or  furnace  will 
melt  it,  most  strong  acids  and  many  chemical  salts  do  not 
dissolve  or  injure  it ;  and,  when  you  do  get  it  to  dissolve,  its 
solution  forms  a  most  useful  chemical  test,  or  '^  reagent,'^  aft 
it  is  called.  Since  the  year  1741,  when  platinum  was  first 
brought  to  Europe,  under  the  name  of  platina,  or  '^  little 
silver,''  it  has  been  employed  for  many  different  purposes. 
As  it  could  not  be  worked  like  ordinary  metals,  the  Kussians, 
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who  made  coins  of  it,  adopting  the  plan  invented  by  the 
English  chemist,  WoUaston,  submitted  the  powder  of  pla- 
tinum, as  obtained  by  the  chemiccJ  treatment  of  the  ore,  to 
powerful  pressure,  and  to  repeated  blows,  and  also  to  the 
influence  of  a  very  high  temperature.  By  this  process  the 
powder  or  fine  particles  of  the  metal  may  be  made  to  cohere 
into  an  uniform  soUd  mass.  It  is  thus  that  platinum  is 
fashioned  into  crucibles  for  chemists,  stills  for  the  purification 
of  sulphuric  acid,  foil,  leaf,  and  wire  for  various  useful  pur- 
poses. But  we  really  must  not  dwell  further  upon  these 
interesting  facts  in  the  history  of  platinum,  for  our  intention 
is  to  describe  something  newer  and  less  known.  We  purpose 
giving  the  details  of  a  very  simple  and  beautiful  process  for 
covering  other  metals  with  a  deUcate  film  of  metallic  platinum, 
and  so  at  once  varying  their  appearance,  and  endowing 
them  with  one  of  the  virtues  of  this  metal,  namely,  incorro- 
dibility. 

We  have  before  mentioned  that  although  platinum  does 
not  easily  dissolve  in  acids,  it  can  be  induced  to  dissolve  by 
appropriate  treatment.  If  a  few  grains  of  scrap  platinum, 
which  may  be  purchased  at  the  rate  of  about  twenty  shillings 
the  ounce,  be  warmed  in  a  flask  with  a  mixture  of  three  parts 
of  hydrochloric  (muriatic)  acid  and  one  part  of  nitric  acid 
(aqua  regia),  it  will  soon  begin  to  disappear,  dissolving  in  the 
acids  with  a  red-brown  colour,  not  unl^e  that  of  dark  sherry. 
This  Uquid  contains  a  compound  of  the  metal  platinum  with 
the  non-metallic  element  chlorine.  This  compound  is 
generally  called  bichloride  of  platinum.  It  may  be  obtained 
in  the  soUd  form  by  drying  up,  at  a  gentle  heat,  the  acid 
solution  of  the  platinum  scrap.  This  salt  or  compound  of 
platinum,  may  be  thus  prepared-— 40  grains  of  the  metal 
yielding  about  68  grains  of  the  bichloride ;  or  it  may  be  pur- 
chased at  a  very  moderate  price.  It  cannot,  however,  be  used 
directly  and  without  any  farther  treatment  for  the  purpose  we 
have  in  view,  namely,  the  plating  (or,  rather,  platinizing)  of 
various  metals.  The  following  directions  will  serve  for  the 
preparation  of  a  suitable  solution  for  this  purpose : — Dissolve 
in  one  ounce  of  distilled  water — 

60  grains  of  bichloride  of  platinum  and 
60  grains  of  pure  honey. 

Add  to  the  above  solution  three  quarters  of  an  ounce  of  spirit 
of  wine,  and  one  quarter  of  an  ounce  of  ether.  The  mixed 
liquids,  if  not  quite  clear,  must  be  filtered  through  a  piece  of 
white  blotting-paper.  The  objects  to  bo  platinized,  which 
may  be  of  iron,  steel,  copper,  bronze,  or  brass,  are  to  be 
thoroughly  cleaned  by  washing  them  in  soda,  then  in  water. 
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When  they  hare  been  dried^  they  require  heating  orer  a  lamp, 
to  a  beat  below  redness.  For  this  purpose  they  may  be  sus- 
pended^ by  means  of  a  fine  wire^  oyer  a  spirit  or  an  oil  lamp, 
in  such  a  way  as  not  to  touch  the  flame.  Suddenly^  before 
they  have  had  time  to  cool,  the  objects  are  to  be  completely 
plunged  beneath  the  surface  of  the  platinizing  liquid.  One 
immersion  for  a  single  minute  generally  suffices;  but  the 
process  may  be  repeated  if  necessary,  care  being  taken  to 
wash  and  dry  the  pieces  operated  upon  before  re-heating  tiiem. 
The  composition  of  the  solation  may  vary  considerably,  and 
yet  good  results  be  obtained.  Sometimes  the  addition  of 
more  honey  improves  it;  sometimes  the  proportion  of  bi- 
chloride  of  platinum  may  be  increased  or  diminished  with 
advantage.  Indeed,  it  will  be  found  that  the  appearance  of 
the  platinum  film  deposited  upon  the  objects  may  be  altered 
by  changing  the  proportion  of  the  bichloride  present.  The 
solution  may  be  used  several  times ;  gradually,  however,  it 
loses  all  its  platinum,  the  place  of  this  element  being  taken  by 
the  iron  or  copper  dissolved  off  the  immersed  objects. 

We  may  now  appropriately  mention  a  few  examples  where 
this  platinizing  process  seems  to  famish  desirable  results. 
Articles  made  of  iron  or  steel — watch-chains,  seals,  sword- 
handles,  keys,  and  similar  useful  or  ornamental  objects — are 
greatly  improved  in  appearance,  and,  moreover,  preserved 
from  all  chance  of  rusting,  by  this  treatment.  The  colour  of 
the  platinum  film  is  of  a  neutral  greyish  black,  and  it  often 
shows  at  the  same  time  a  faint  iridescence.  Iron  or  steel  which 
has  been  inlaid  with  gold  or  silver,  forming  what  is  known  as 
damascened  work,  is  greatly  improved  by  platinizing.  Neither 
the  gold  nor  the  silver  are  in  the  least  degree  affected,  and 
ihey  will  be  found  to  afford  a  better  contrast  with  the  ccdoor 
of  the  platinized  than  with  that  of  the  original  iron.'''  Other 
artistic  applications  of  this  process  will  readily  suggest  them- 
selves: coins,  medals,  chains,  and  ornaments  of  brass  and 
copper  may  be  instanced  as  excellent  subjects  for  experiment. 
If  they  have  been  partially  gilt  or  silvered  before  treatment 
wil^  the  platinizing  liquid,  those  parts  only  of  the  specimen 
which  show  the  original  metal  will  change  in  colour.  In  this 
way  very  beautiful  and  effective  designs  of  gold  on  platinum, 

*  Iron  which  has  become  deeply  raeted  csnnot  be  platinized  by  oor  process. 
In  order,  howeTer,  to  preserve  from  further  destrnction  objects  of  steel  or  iron 
haying  an  archoological  or  artistic  interest,  a  very  eioellent  plan  may  be  used  aa 
a  subetitute.  The  purest  while  parafiine  is  to  be  melted  m  a  clean  pan,  and 
maintained  at  about  the  temperature  of  boiling  water.  The  rusted  and  corroded 
specimens  are  to  be  immersed  in  this  paraffine  bath  till  they  oeate  to  froth  from 
escape  of  moisture.  They  are  thfn  withdrawii,  wrapped  in  blotting  paprr,  and 
kept  in  a  warm  plaoe  till  the  excess  of  paraffine  has  been  absorbed.  The  objet;ts 
thus  treated,  while  preserved  from  further  decay,  do  not  acquire  that  dieagreeahle 
greasy  aspect  which  the  famish  ordinarii/  used  imparls. 
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or  ailyer  on  platinnm^  may  be  formed^  while  m  tHe  case  of 
gold,  at  all  events^  the  groundwork  metal  of  copper  or  brass 
would  scarcely  have  shown  an  appreciable  contrast  of  colour. 

Let  ns  now  consider  a  second  process,  not  altogether  dis- 
similar to  that  just  described,  but  in  which  silver  instead  of 
platinum  is  concerned.  We  have  already  referred  to  dama- 
Lning.  in  which  iron  is  inlaid  with  gold  or  silver  hj  a  pnr«ly 
mechanical  process.  The  same  result  may^  however^  be  at- 
tained with  silver  as  the  inlay^  in  a  totally  different  manner. 
The  hollows  destined  to  receive  the  silver  patterns  are  engraved 
or  etched  by  acid  in  the  iron  or  steely  but^  instead  of  using 
wires  of  metallic  silver  to  fill  these  hollows^  a  chemical  com- 
pound of  silver  is  employed.  This  compound  is  the  nitrite  of 
silver,  and  is  easily  prepared  by  adding  pure  nitrite  of  sodium^ 
dissolved  in  water,  to  a  solution  of  nitrate  of  silver.  When 
no  more  precipitate  falls  on  further  additions  of  the  nitrite  of 
sodium  solution^  the  pale  straw-coloured  substance^  which  is 
nearly  pure  nitrite  of  silver^  is  to  be  collected  on  a  filter^  a 
little  cold  water  poured  upon  it,  and  then,  while  still  moist, 
pressed  into  the  grooves  in  the  iron  which  have  been  prepared 
for  its  reception.  Here  it  is  permitted  to  dry,  and,  when  it  is 
perfectly  free  from  moisture,  the  next  step  in  the  process  may 
be  taken.  This  step  consists  in  heatings  the  metallic  plate  or 
other  object  over  a  lamp  or  fire  till  the  whole  of  the  nitrous 
acid  has  been  resolved  into  gases,  which  escape,  and  metallic 
silver,  which  is  left  behind  as  a  spongy  mass.  With  an  agate 
or  steel  burnisher  the  whole  of  the  lines  of  silver  must  be 
followed,  using  considerable  pressure  to  force  the  metal  into 
the  grooves  and  hues,  any  superfluous  silver  being  rubbed 
away  with  very  fine  emery-powder,  or  a  fine  pencil-like  hone. 

Many  metals  besides  iron  may  be  ornamented  with  beautiful 
designs  in  inlaid  silver  by  means  of  the  process  just  described. 
Among  these  may  be  named  copper,  brass,  and  bronze ;  even 
gold  and  platinum  admit  of  sixnilar  treatment.  In  all  cases 
an  easy  method  of  etching  out  the  hollows  of  the  design  is 
applicable.  Both  sides  of  the  plate  to  be  inlaid  are  covered 
with  a  resisting  composition  (beeswax  melted  with  a  little 
spirits  of  turpentine),  the  designs  are  boldly  drawn,  so  as  to 
lay  bare  the  metal,  and  then  the  prepared  object  is  to  be 
immersed  in  the  etching  fluid.  Weak  nitric  aeid  answers  for 
all  the  common  metals  we  have  before  named.  When  the 
design  has  been  etched  to  a  sufficient  depth  the  object  is 
withdrawn  from  the  acid,  and  (after  removal  of  the  composi- 
tion by  means  of  spirits  of  turpentine)  passed  through  the 
flame  of  a  spirit-lamp,  to  burn  off  the  last  traces  of  the  wax 
and  turpentine. 

This  new  process  of  inlaying  silver  no  doubt  requires  some 
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practice  before  it  can  be  accomplished  with  perfect  success, 
and  it  probably  admits  of  improvement.  It  has  the  advantage 
of  great  durability ;  it  is  applicable  to  a  great  variety  of  objects 
and  materials,  while  the  silver  employed  is  of  the  utmost  purity 
and  beauty. 

It  may  interest  our  readers  to  know  how  this  process 
originated.  The  author  of  the  present  paper  had  occasion 
to  illustrate  in  a  lecture  the  reacuness  with  which  many  salts 
of  silver  are  decomposed  by  heat.  For  this  purpose  some 
nitrite  of  silver  was  placed  on  the  blade  of  a  penknife  and 
heated  over  the  spirit-lamp ;  the  residue  of  silver  left  on  the 
blade  was  afterwards  found  to  be  so  firmly  attached  to  the 
blade  that  it  required  to  be  filed  away.  This  accidental 
observation  led  to  further  experiments,  the  final  result  of 
which  was  the  process  we  have  now  described. 

Metals  are  occasionally  inlaid  with  coloured  pigments  and 
with  enamels.  True  enameUing  on  inferior  meiL,  such  as 
bronze,  brass,  and  copper,  is  not,  however,  now  often  prac- 
tised, and  we  have  to  be  content  with  the  inferior  substitutes 
for  it  which  oil  colours  and  different  kinds  of  sealing-wax 
afford,  for  of  such  materials  consist  the  so-called  enamelled 
ornament  which  we  often  see  on  the  otherwise  excellent 
mediaeval  brass  work  so  abundantly  manufactured  at  the 
present  day.  A  hard  and  purely  mineral  substitute  for  these 
oil  paints  and  coloured  preparations  of  shellac  has  long  been  a 
desideratum.  The  process  now  to  be  described,  although  far 
from  perfect,  is  capable  of  affording  some  admirable  artistic 
effects.  The  materials  employed  have  been  used  for  some 
years  by  dentists  as  a  white  stopping  for  teeth.  Exactly  in 
the  same  way  they  may  be  used  as  an  inlay  for  almost  any 
material  in  which  grooves,  channels,  or  hollows  have  been 
previously  cut.  This  dental  preparation  goes  under  the  name 
of  ''  osteo*plastic  "  and  ''  os-artificiel."  It  is  made  of  oxide 
of  zinc,  worked  into  a  paste  with  a  strong  solution  of  chloride 
of  zinc;  these  two  zinc  compounds  chemically  combine  to- 
gether, heat  is  given  out,  and  in  a  few  minutes  a  hard,  dense, 
insoluble  white  mass  is  formed,  which,  when  properly  pre- 
pared, is  almost  indestructible.  The  dental  os-artificiel  gene- 
rally contains  about  10  per  cent,  of  quartz  powder,  added  to 
increase  the  hardness  of  the  composition ;  but,  in  using  the 
oxychloride  of  zinc  for  decorative  purposes,  this  addition  is 
unnecessary,  while  the  admixture  of  various  dry  powdered 
colours,  on  the  other  hand,  greatly  enhances  and  diversifies 
the  effects  producible.  The  following  mineral  pigments  may 
be  used  in  the  proportion  of  one  part  of  pigment  to  nine  of  oxide 
of  zinc :  vermilion,  oxide  of  chromium,  cadmium  yellow  and 
cobalt  blue.     The  oxide  of  zinc  must  be  rery  pure  and  very 
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dense.*  It  is  to  be  made  into  a  stiff  paste  with  water,  and 
then  introdaced  into  those  hollows  of  the  metal-work  which  are 
to  be  thus  decorated.  When  the  paste  has  become  drj  the 
excess  is  to  be  removed  with  a  cloth^  and  then  the  lines  which 
have  been  filled  up  are  to  be  carefnlly  painted  over  with  a 
strong  solation  of  chloride  of  zinc.  For  this  purpose  a  satu- 
rated solution,  diluted  with  its  own  bulk  of  water,  maj  be 
used.  In  ten  minutes  the  composition  sets,  but  it  continues 
to  become  harder  and  harder  for  several  days.  Where  coloured 
instead  of  white  inlays  are  required,  exactly  the  same  directions 
are  to  be  followed,  the  oxide  of  zinc  being,  however,  carefully 
mixed  with  the  necessary  colours  in  powder  before  the  com- 
position is  moistened  with  water.  In  all  cases  the  operation 
succeeds  best  when  the  materials  are  warm ;  it  is  a  great  im- 
provement to  use  the  chloride  of  zinc  solution  hot.  Before 
the  oxychloride  of  zinc  sets  its  surface  may  be  polished  with 
a  piece  of  smooth  box  wood.  For  small  objects  the  oxide  of 
zinc  may  be  mixed  with  the  chloride,  and  the  paste  at  once 
introduced,  but  for  large  objects  the  paste  hardens  before  the 
work  is  finished. 

The  three  processes  we  have  described  admit  of  many 
variations  in  practice,  variations  by  which  they  may  be  adapted 
to  different  forms,  designs,  and  materials. 
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The  hilly  tract  of  country  which  lies  to  the  west  of  Shropshire 
has  probably  been  less  explored  than  it  deserves.  Except  to 
the  huntsman,  whose  earnest  pursuit  of  his  favourite  sport 
sometimes  carries  him  into  it,  or  an  enterprising  geologist 
resolved  to  "  rough  if  at  the  wayside  "  publics,'*  which  are  here 
few  and  far  between,  it  has  of  late  years  been  known  to  few 
besides  those  who  actually  reside  in  it.  Of  late  years,  I  say, 
for  there  are  abundant  evidences  that  in  earlier  times  it  was 
the  scene  of  a  busy  and  enterprizing  population.  The  mineral 
wealth  with  which  it  abounds  having  attracted  the  notice  of 
the  Romans,  and  traces  exist  of  their  industry,  both  in  ancient 
works  for  the  manufacture  of  lead,  and  the  villas  in  which 
they  lived.  Being,  however,  considerably  out  of  the  highroad 
of  trafiic,  and  separated  by  the  Longmynd,  a  tract  of  high 
land  running  north  and  south  for  upwards  of  15  miles^  from 

*  Winior  and  Newton's  oondonied  lino  white  anewert  welL 
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ihe  rest  of  the  country,  it  is  not  surprising  that  its  real  merits 
have  been  so  mndx  overlooked.  Now,  however,  that  even  the 
solitude  of  this  remote  region  is  penetrated  by  the  railway, 
and  it  is  thns  accessible  to  the  civilized  world,  it  may  be  not 
unacceptable  to  those  who,  in  their  summer  rambles,  prefer 
diverging  from  the  well-worn  track  of  the  ordinary  tourist,  to 
be  informed  of  a  few  of  the  objects  of  interest  to  be  found 
there. 

The  most  interesting  feature  in  this  neighbourhood  is  its 
geology.  It  is  here  possible  to  trace  the  history  of  some  of 
the  earliest  rocks  which  form  the  earth^s  crust*  The  traveller 
by  rail  from  Shrewsbury  to  Hereford  will  observe  on  his  right, 
in  proceeding  southwards  from  the  former  to  the  latter  place, 
a  range  of  hills,  at  firat  low  and  undulating,  but  at  last  be- 
coming a  very  picturesque  and  lofty  tableland,  with  steep 
almost  precipitous  sides.  This  is  the  Longmynd  (long  mount), 
and  has  hitl^erto  been  reckoned  the  earliest  water-formed 
stratum  of  rock  in  England ;  not,  however,  the  earliest  known 
at  all,  since  there  is  reason  to  believe  that  rocks  of  the  same 
age  as  these  repose  on  still  earlier,  the  so-called  Laurentian, 
at  Sutherland,  and  there  is  even  a  suspicion  that  a  similar 
fact  may  be  observed  in  the  neighbourhood  of  Malvern.  How- 
ever, here  we  see  those  ancient  rocks — ^the  lowest  leaves  in  a 
book — the  aggregate  thickness  of  which,  in  England  alone,  is 
computed,  by  Professor  Ramsay,  to  be  some  14  miles,  though 
even  this  statement  by  no  means  expresses  the  vastness  of  the 
deposits  which  make  up  the  entire  geological  volume ;  there 
bein^  several  breaks  in  the  record — ^blanks  in  time,  during 
which,  from  various  reasons,  no  deposits  were  made,  or  those 
which  had  existed  before  were  swept  away. 

This  range  of  hills  attains  its  greatest  altitude  near  the 
extremely  picturesque  village  of  Church  Stretton  (so  cailod 
from  being  a  town  on  the  ancient  Roman  street  which  ran 
through  or  close  to  it).  A  walk  from  this  place  westwards, 
through  the  deep  glens  which  intersect  the  hills,  shows  na  at 
many  spots  the  highly  inclined  strata  of  the  rock,  and  it  is 
possible  to  trace  the  same  up  the  steep  smooth  sides  of  the 
hills,  wherever  a  course  of  sandstone,  harder  than  the  shale 
with  which  it  alternates,  has  resisted  the  action  of  the  weather, 
and  forms  a  ridge. 

The  almost  vertical  position  of  these  strata,  wherever  they 
can  be  examined  for  a  distance  of  five  or  six  miles,  has  enabled 
Professor  Ramsay  to  compute  their  thickness  at  no  less  than 
26,000  feet.  The  lower  beds  are  much  contorted  by  pressure 
of  a  peculiar  kind,  the  layers  of  strata  being  puckered  in  ridges 
in  such  a  way  as  to  suggest  that  they  have  been  submitted 
to  an  action  similar  to  that  which  sometimes  creases  up  the 
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leaves  of  a  book>  when,  by  some  accidQiit,  pressure  is  applied 
to  them  along  their  edges^  in  which  case  the  restraint  above 
and  below  them^  it  may  easily  be  understood^  would  compel 
them  to  assume  this  waved  appearance.  I  have  seen  a  similar, 
but  very  much  more  extensive  instance  of  this  curious  pheno- 
menon over  a  great  portion  of  the  country  between  Bray  and 
Wieklow^  in  Ireland^  and,  the  strata  there^  being  closely  allied 
to  these  of  the  Longmynd,  it  is  interesting  to  find  the  same 
physical  conditions  accompanying  them. 

But  we  must  hasten  through  this  enormous  mass  of  strata 
to  visit  a  deposit  of  much  interest  which  occurs  near  their  top^ 
on  the  western  aspect  of  the  hills ;  nor  will  tixe  collection  of 
fossils  delay  us  much  in  our  walk^  since  they  are  only  remark* 
able  by  their  absence,  so  that,  except  the  tracks  of  worms^ 
and  pieces  of  stone  covered  with  little  pits,  supposed  to  be  the 
indentation  of  rain  drops  on  soft  mud,  and  the  ripple  marks  of 
primeval  tides,  there  is  little  which  the  most  ardent  collector 
will  care  to  carry  away  from  this  barren  tract ;  and  yet  these 
traces  of  ancient  atmospheric  action,  and  even  these  worm-tracks 
eannot  but  furnish  to  any  thinking  mind  abundance  of  food 
for  meditation.  We  here  see  proof  that  this  vast  deposit  was 
formed  under  the  conditions  of  a  constantly  sinking  shore, 
whose  surface  was  left  dry  after  each  tide  swept  over  it — here, 
as  to-day,  the  sun  shone,  and  caused  these  cracks,  the  wind 
blew,  and  so  these  ripple  marks  were  formed;  then,  as  now, 
over  those  dreary  wastes  the  showers  of  heaven  fell,  and  a 
worm  similar  in  its  mode  of  progression  to  that  which  is  to 
this  day  found  on  oiur  coasts,  crawled  along  its  surface.  How 
much  could  we  desire  to  know  whether  other  animals  of  a 
higher  organization  existed  at  the  same  time  ?  Where,  too,  were 
the  vast  tracts  of  continent  which  supplied  the  materials  f<H* 
these  rocks  f  Such  questions  as  these  will  probably  remain  very 
long  unanswered.  It  is  to  be  rememberod  that  in  geological 
strata  we  have  only  the  records  of  those  conditions  which 
exist  under  water,  and  that,  in  but  very  rare  instances,  is  there 
any  reason  to  expect  the  preservation  of  specimens  of  land 
gprowth. 

The  next  deposit  to  which  I  would  direct  attention  is  the 
conglomerate,  which  is  found  along  the  western  slopes  of  the 
Longmynd,  and  which  seems  to  have  had,  at  least  in  this 
locality,  a  very  extensive  range,  as  it  is  also  found  near 
Shrewsbury,  at  Sharpstone  Hill,  and  elsewhere.  This  deposit 
famishes  us  with  some  specimens,  at  least,  of  still  more  ancient 
rocks,  water-worn  and  glued  together  in  a  vast  mass.  The 
study  of  these  conglomerates,  where  they  occur,  is  very 
interesting,  since  they  disclose  not  only  the  nature  of  some 
of  ihe  pre-existing  rocks,  but  even  may  indicate,  to  some 
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extent^  the  configuration  of  the  land  where  thej  were  deposited. 
Similar  deposits  are  occnrring  at  the  present  day,  and  give 
ns  a  clue  to  the  conditions  under  which  these  early  ones  were 
formed.  Seasoning  thus,  we  may  conclude,  when  we  find  a 
conglomerate,  that  we  are  in  the  immediate  neighbourhood  of 
some  ancient  sea  beach  or  estuary,  or  that  this  was  the  site  of 
some  vast  river  or  mighty  current;  stones  such  as  those 
which  are  found  in  it,  are  never  carried  out  to  any  great 
distance  from  the  land.  In  this  conglomerate,  moreover,  may 
be  remarked  a  very  striking  instance  of  that  slow  but  im- 
mensely powerful  process  by  which  change  takes  place  in  the 
very  substance  of  the  materials  of  which  the  earth's  surface  is 
composed.  It  is  in  several  places  traversed  by  veins  of  quartz 
running  right  across  the  strata  in  direct  lines,  so  as  to  traverse 
even  the  substance  of  the  pebbles  which  lie  in  their  way.  It 
is  easy  to  conceive  a  crack  occurring  in  a  solid  rock,  and  to 
suppose  quartz  infiltrated  therein,  but  such  a  supposition  can- 
not be  admitted  here,  there  is  no  appearance  whatever  of  any 
fissure  by  which  these  pebbles  could  have  been  divided,  and 
yet,  where  they  lie  in  the  course  of  the  line  of  quartz  formation, 
a  portion  of  their  substance  has  become  quartz.  It  is  clear 
that  here  we  perceive  evidences  of  a  kind  of  chemical  action 
taking  place  in  a  certain  plane,  and  suggests  to  us  that,  on  a 
larger  scale,  the  same  may  account  for  many  of  those  effects 
which  have  been  too  frequently  ascribed  to  igneous  and  volcanic 
action,  in  defftult  of  any  knovm  cause,  just  as  it  is  the  custom, 
among  those  who  are  quite  ignorant  of  the  laws  of  electricity, 
to  attribute  to  it  every  unaccountable  phenomenon. 

But  it  is  time  for  us  to  wend  our  way  westwards  to  the 
Stiperstone  range — hills  of  considerable  height  running  parallel 
with  the  Longmynd.  This  ridge  is  considered,  by  Sir  B. 
Murchison,  to  be  the  representative  of  the  Lingula  flags  of 
North  Wales,  and  the  lowest  member  of  the  Silurian  group. 
Its  most  marked  physical  feature  is  the  existence  at  intervals 
along  its  summit,  for  a  distance  of  ten  miles,  of  huge  masses 
of  rock  protruding  from  the  surface  to  the  height  of  twenty  or 
thirty  feet.  These  rocks,  being  quartzose,  and  very  much 
harder  than  the  surrounding  strata,  have  resisted  more  efiec- 
tually  the  action  of  the  atmosphere,  to  which  the  whole  has 
been  exposed  since  its  emersion  from  the  ocean,  and  there 
they  stand  like  gigantic  fortresses,  grey  and  ribbed  with  age, 
looking  down  in  lonely  majesty  on  the  silent,  ceaseless  decay 
of  all  around;  adding,  too,  their  own  contributions  to  the 
general  ruin,  as  is  testified  by  the  masses  of  rock  torn  from 
their  sides  by  many  a  firost,  and  which  lie  beneath  them  on 
the  flanks  of  the  hill. 

Sir  B.  Murchison  has  observed  that  there  are  several 
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bosses  of  greenstone  in  the  neighbourhood  of  the  Stiperstones, 
which  indicate  the  existence  m  past  times  of  great  volcanic 
heat^  and  there  can  be  little  donbt  that^  under  the  influence  of 
this^  the  origin  of  almost  every  physical  result^  a  metamorphic 
action  took  place  in  the  already  deposited  rocks,  and^  by  that 
segregative  force  to  which  I  have  already  alluded,  some  por- 
tions assumed  properties  distinct  from  the  strata  in  close  con- 
nection with  them. 

We  now  are,  at  last,  in  the  region  of  fossils.  Near  the  top 
of  the  Stiperstone  ridge,  and  on  the  western  flank,  in  the  holes 
scratched  by  the  sheep  to  form  for  themselves  a  little  shelter 
in  the  bleak  winter  days,  may  be  found  fragments  of  trilobites 
and  shells  of  very  early  types.  Not  sufficiently  explored, 
indeed,  are  these  deposits ;  but  the  task  of  doing  so  is  difficult, 
both  from  the  remoteness  of  their  locality  and  the  few  spots 
at  which  any  access  can  be  obtained  to  them. 

From  the  lofty  ridge  on  which  we  now  suppose  the 
geologist  to  stand,  he  looks  westward  on  an  extensive  undula- 
ting country,  chiefly  consisting  of  what  is  called  the  Llandeilo 
formation,  and  towards  the  south-west  he  sees,  standing  up 
prominently  out  of  the  lower  lands  around  it,  the  hHI  of 
Comdon,  a  mass  of  greenstone  or  volcanic  rock,  representing 
a  vast  upheaval  of  strata  in  its  neighbourhood,  and  causing  a 
kind  of  Y  shaped  arrangement  of  the  intermediate  beds,  they 
having  been  raised  up  both  along  the  line  of  the  Stiperstones, 
on  the  one  hand,  and  by  the  protrusion  of  the  Comdon,  on 
the  other. 

And  here,  for  the  present,  we  must  leave  our  tourist 
contemplating  a  scene  which  has,  whenever  I  have  had 
the  opportunity  of  surveying  it,  filled  me  with  admiration. 
The  wild  hillsides  of  the  Stiperstone  range,  covered  with  bog 
and  heath,  contrast  well  with  the  fertile  country  below ;  the 
gaunt  mass  of  the  Devils  Chair  and  other  rocks,  which  at 
intervals  rear  their  forms  boldly  out  of  the  crest  of  the  ridge ; 
Comdon  in  the  distance,  once  perhaps,  a  g;lowing  mass ;  and^ 
according  to  Sir  B.  Murchison,  volcanoes  m  full  activity  once 
reared  their  peaks  above  the  waters  which  covered  the  earth 
when  these  enormous  strata  were  being  deposited.  The  evi- 
dences of  such  mighty  operations  of  nature,  the  cinders  of  the 
vast  forge  in  which  the  earth^s  crust  has  been  moulded,  may 
well  impress  us  with  a  sense  of  the  powers  which  are  in  cease- 
less action  round  us^  and  which  have  from  all  eternity^  and 
will  to  all  eternity,  evolve  the  purposes  of  the  Creator. 
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RUMINATION  IN  PISH ;  THE  SCABU8  OF  THE 

ANCIENTS. 

BY  UIV,   W,    BOITGHTOir^   MJl.,   F.L.fl. 

RtnriNATiON,  or  the  power  possessed  by  certain  ammalfl  of 
casting  up  small  portions  of  food  from  the  stomach  into  the 
month  for  the  purpose  of  re-mastication^  is  amongst  mammalia 
normally  confined  to  the  ruminant  order^  comprising  the  fami« 
lies  GamelidcBy  Moschidce,  OamelopwrdidcB,  and  BovidcB,  including 
the  antelopes^  sheep,  stnd  cattle.  I  say  normally,  because^ 
as  is  well  known^  certain  individuals  of  the  genus  homo  have 
been  known  to  possess  this  power.*  Moreover,  Professor  Owen 
has,  I  believe,  observed  a  quasi-ruminant  power  in  some  species 
of  kangaroos.  It  is  possible  that  careful  observation  may  dis- 
cover occasional  instances  of  abnormal  rumination  in  other 
orders ;  in  most  of  the  mammalia  there  is  nothing  to  prevent 
the  regurgitation  of  food  from  the  stomach  into  the  mouth  for 
re-mastication,  but  in  some  there  is  a  mechanical  obstruction, 
as  for  instance  in  the  horse,  the  valvular  construction  of  the 
entry  of  whose  stomach  renders  such  an  act  impossible.  It 
appears,  however,  from  the  investigations  of  Professor  Owen, 
that  rumination  is  not  confined  to  the  mammalia  alone. 
Certain  families  of  the  class  Pisces  possess  a  power  essentially 
identical  with  rumination. 

"  The  muscular  action  of  a  fish's  stomach,'^  says  our  great 
anatomint,  ''consists  of  vermicular  contractions,  creeping 
slowly  in  continuous  succession  from  the  cardia  to  the  pylorus, 
and  impressing  a  twofold  gyratory  motion  on  the  contents ;  so 
that,  while  some  portions  are  proceeding  to  the  pylorus,  other 
portions  are  returning  towards  the  cardia.  More  direct  con- 
strictive and  dilative  movements  occur,  with  intervals  of  repose, 
at  both  the  orifices,  the  vital  contraction  being  antagonized  by 
pressure  from  within.  The  pylorus  has  the  power,  very  evidently, 
of  controlling  that  pressure,  and  only  portions  of  completely 
comminuted  and  digested  food  (chyme)  are  permitted  to  pass 
into  the  intestine.  The  cardiac  orifice  appears  to  have  less  control 
over  the  contents  of  the  stomach ;  coarser  portions  of  the  food 
from  time  to  time  return  into  the  oesophagus,  and  are  brought 
again  within  the  sphere  of  the  pharyngeal  jaws,  and  sub- 
jected to  their  masticatory  and  comminuting  operations.  The 
fishes  which  afford  the  best  evidence  of  this  ruminating  action 


*  A  friend  of  mine  when  stndj  ing  in  Gkrmaoy  told  me  of  a  case  of  rumination 
in  the  school  be  attended.  One  of  the  bojs  poaaetsed  this  yety  undesirable 
accomplishment,  and  in  consequence  of  his  persistmg  in  the  habit  in  spite  of  all 
remonstrances,  he  was  obliged  to  leaye  the  school. 


BvmdftiUion  in  Fish.  191 

are  the  Cjpriiioida  (corp^  tench,  bream),  caught  after  they 
have  fed  voraciouslj  on  ground-bait  preyioualy'  laid  in  their 
feeding-haunts  to  insure  the  angler  good  sport.'' 

It  is  curious  to  observe  that  Aristotle,  many  hundred  years 
ago,  recorded  the  existence  of  a  ruminating  fish.  "  The  fish 
known  by  the  name  of  scarus,''  he  says,  ''is  the  only  one 
which  appears  to  raminate  like  quadrupeds.^'  What  the 
scorns  probably  denotes  I  shall  consider  by  and  by.  The 
idea  of  a  ruminating  fish  appeared  to  the  commentators  so 
absurd  that  they  put  down  the  statement  of  Aristotle  as  a 
simple  myth ;  and  even  Mr.  O.  H.  Lewes,  in  one  of  his 
instructive  works,*  citing  this  amongst  Aristotle's  ''  examples 
of  careless  observation  and  rash  generalization,"  utterly  dis- 
credits the  possession  of  ruminating  properties  in  a  fish.  He 
says, ''  If  true,  the  fact  must  be  one  difficult  of  observation, 
since  fish  will  not  exhibit  their  ruminating  propensities  out  of 
the  water,  and  in  the  water  it  could  hardly  have  been  watched. 
Is  it  true  ?"  In  a  foot  note,  Mr.  Lewes  adds, ''  Milne  Edwards 
states  it  without  misgiving  in  his  Legcms  sur  la  Physiologia  et 
VAnatj  eompar^e,  1861,  vi.  290,  referring  to  Owen's  Lectures 
an  ihe  Vertebrata  as  his  authority.  In  a  private  note,  Professor 
Owen  informs  me  that  the  Scams  named  by  Aristotle  has  not 
been  identified,  but  that '  the  carp,  by  a  rotatory  motion  of 
the  gullet,  brings  the  vegetable  food-contents  of  the  stomach 
successively  within  the  sphere  of  the  action  of  the  strong 
pharyngeal  grinding  teeth,  whence  the  pulp  is  returned  to  the 
stomach  fitted  for  passing  the  pylorus'"  (pp.  282,  283). 
Now  we  naturally  wish  to  ascertain  how  Professor  Owen  has 
convinced  himself  of  this  fact,  which  at  first  sight  appears 
difficult  of  verification.  The  professor  tells  us,  ^'A  carp  in 
this  predicament  [after  having  fed  voraciously  on  ground-bait] 
laid  open,  shows  well  and  long  the  peristaltic  movements  of 
the  alimentary  canal ;  and  the  successive  regurgitations  of  the 
gastric  contents  produce  actions  of  the  phaiyngeal  jaws  as  the 
half-bruised  grains  came  into  contact  with  them,  and  excite 
the  singular  tumefaction  and  subsidence  of  the  irritable  palate, 
as  portions  of  the  regurgitated  food  are  pressed  upon  it.  The 
shortness  and  width  of  the  oesophagus,  l^e  masticatory  mecha- 
nism at  its  commencement,  and  its  direct  terminal  oontmuation 
with  the  cardiac  portion  of  the  stomach,  relate  to  the  combi- 
nation of  an  act  analogous  to  rumination,  with  the  ordinary 
processes  of  digestion,  in  all  fishes  possessing  these  conca- 
tenated and  peculiar  structures."t 

In  a  communication  with  which  he  has  kindlj  favoured 

*  ArittoiU,  a  ChapUrfrom  ike  JSiHoiy  tf  Science,    London  :  Smith,  Blder, 
and  Ck>.    1864. 

t  Thsjinakmyof  VerieibraUe,  roL  i.  p.  419. 
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me,  Professor  Owen  makes  the  following  farther  interesting 
remarks^  '^Continued  observations,  under  the  rare  and 
difficult  drcnmstances  according  to  which  they  can  be  made^ 
have  now  convinced  me  that  matters  for  mastication  by  throat- 
chewers  come  Jrom  behind,  as  those  by  mouth-chewers  from 
before.  And  indeed  when  one  came  to  consider  how  thoroughly 
and  regularly  the  mouth  of  a  fish  is  washed  out  by  the  branchial 
streams,  there  needs  must  be  some  special  arrangement  for  the 
masticating  machinery  in  lithophagous  and  phytophagous  fishes. 
Consider  what  would  be  the  consequence  to  the  partially 
broken  up  coral  and  pulp  if  retaLued  at  the  back  of  the  mouth 
to  be  pounded  piecemeal  by  the  pharyngeals^  the  rush  of  two 
diverging  streams  through  that  faucial  area  going  on  the 
while  like  clockwork.  No  !  the  food  reduced  if  needful  to  a 
size  swallowable,  is  bolted,  and  the  branchial  way  speedily 
cleared.  Then  comes  into  play  that  anti-peristaltic  rotation  of 
the  short  gullet,  and  bit  by  bit  the  contents  are  shed  in  a  tergo 
between  the  grinders  till  all  is  pulped/^  I  have  lately  had  an 
opportunity  of  examining  a  carp,  but  the  whole  intestinal  tract 
was  perfectly  empty.  This  is  probably  the  case  with  the 
Oyprinidce  generally  during  the  cold  months.  We  must  wait 
for  warm  summer  weather  when  we  may  be  rewarded  by 
witnessing  what  Professor  Owen  has  so  minutely  described. 
There  are  good  figures  of  the  throat-teeth  of  the  carp,  tench, 
roach,  and  barbel,  in  Tarrell's  British  Fishes,  (Introd.  p. 
XX.)  The  worn  appearance  of  the  crowns  of  these  teeth  in  the 
carp  are  very  striking,  being,  aa  YarreU  says,  Uke  "the  molar 
teeth  in  the  hare.'^  Besides  the  pair  of  pharyngeal  jaws,  there 
is,  in  the  carp  and  tench,  a  single  occipital  tooth,  situated 
between  the  pharyngeal  pair,  and  upon  which,  as  upon  an 
anvil,  these  last-named  teeth  appear  to  work. 

With  regard  to  the  fish  known  to  the  ancients  by  the  name 
of  8caru8,  although  positive  specific  identification  is  certainly 
not  warranted  by  the  accounts  given  of  it,  yet  there  is  some 
evidence  in  favour  of  its  being  a  species  of  scarus  still  found 
in  the  localities  assigned  to  it  in  the  writings  of  the  ancients. 
According  to  Aristotle,  the  scarus  is  remarkable  for  the  form 
of  its  teeth ;  it  differs  from  all  other  fish  in  not  having  pointed 
or  shark-like  teeth  {KapyapoSovre;) ,  though  Aristotle  does  not 
tell  us  what  sort  of  teeth  it  had.  Its  food  consists  of  sea-weed. 
He  alludes  to  its  ruminating  propensities  in  two  places ;  and 
the  story  descends,  being  narrated  by  CElian,  Athen89us,  Ovid, 
Pliny,  and  others.  According  to  HorapoUo  (ii.  109),  the 
ancient  Egyptians  delineated  a  scarus  when  they  wisdied  to 
symbolize  a  man  given  to  gluttony,  "  for  this  fish  is  the  only 
fish  which  ruminates  and  eats  all  the  little  fishes  which  fall  in 
its   way.^^     Oppian  speaks  of  the  scarus   frequenting  rocks 
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covered  with  sea- weed,  and  assigns  to  it  the  possession  of  a 
voice : — 

"  Hera  Hcarofl  fe&d,  the  only  kinds  that  due 
To  form  shrill  sounds,  and  strike  the  trembliog  air. 
To  pensive  sUenoe  doom'd,  no  other  fish 
Can  speak  his  wants,  or  tell  his  secret  wish ; 
Thrice  o*er  their  food  the  wanton  scares  eat. 
With  pleasure  the  luxurious  toil  repeat, 
Like  sheep  in  grassy  meads,  or  fat*ning  kine, 
They  chew  the  end,  and  on  the  taste  refine.*'* 

Amongst  other  of  the  varied  accomplishments  attributed  to 
the  scams  may  be  mentioned  the  mode  by  which  it  would 
rescue  one  of  its  captive  friends,  as  it  lay  confined  in  the  weel 
trap.  The  scarus  would  insert  its  tail  between  the  twigs,  and 
the  prisoner  would  seize  it  with  its  teeth,  and  so  be  dragged 
out  by  main  force,  the  captive  firmly  holding  in  his  mouth  the 
liberator's  caudal  appendage  !  From  Horace  and  Martial  we 
learn  that  the  scarus  was  a  favourite  and  dainty  dish;  the 
latter  speaks  of  its  being  only  good  when  cooked  with  its 
intestines : — 

'*  Hie  scarus,  sequoreis  qui  venit  obesus  abundis, 
Yisceribus  bonus  est ;  c»tera  Tile  sapit"  (xiii.,  84). 

Similarly  AthenaBus  {Deipnosoph,  vii.,  113),  quoting^Epi- 
charmns — 

"  We  fish  for  spari,  and  for  soari  too, 
Whose  very  dung  may  not  be  thrown  away." 

Archestratus,  in  his  recommendations  as  to  the  best  mode 
of  cooking  scari,  refers  to  the  form  of  the  fish  in  the  following 
line  :— 

iral  fA^tBos  KVK\iff  tffw  dunr(8t  vSra  ^povyra. 
*'  With  back  as  broad  as  a  large  round  shield," 

a  description  quite  applicable  to  some  of  the  scari. 

Pliny  says  of  this  fish : — "  At  the  present  day,  the  first 
place  is  givin  to  the  Scarus,  the  only  fish  said  to  ruminate  and 
to  feed  on  grass,  and  not  on  other  fish.  It  is  mostly  found  in 
the  Carpathian  Sea,  and  never  of  its  own  accord  passes  Lectum, 
a  promontory  of  Troas.  Optatus  Elipertius,  the  commander 
of  the  fleet  under  the  Emperor  Claudius,  had  this  fish  brought 
from  that  locality,  and  dispersed  in  various  places  of  the  coast 
between  Ostia  and  the  districts  of  Campania.  During  five 
years  the  greatest  care  was  taken  that  those  which  were  caught 

*  SalieuHcM  I.,  215—222.    Braper^s  translation.    Oppian's  own  words  are 
Tory  dear  and  expresnye :— 

Khi  /iowos  Hftrbr 
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should  be  returned  to  tihe  sea,  but  since  tben  they  have  been 
always  found  in  great  abundance  oflFthe  shores  of  Italy, 'where 
formerly  there  were  none  to  bo  taken 'i  (ix.,  30).  The  scarus 
was  of  various  hues  {ttouciXjov)*  Nicander  says  there  are  two 
kinds  of  scari — one  was  called  ovia^,  the  other  tuoXxy:,  "  with 
changeful  hues/**  Now  it  happens  that  a  species  of  scarus  of 
modem  ichthyologists  is  still  found  in  the  Carpathian  and 
iEgean  Seas ;  it  was  noticed  by  Spratt  and  Forbes,  who  thus 
speak  of  it : — "  Another  fish  frequently  mentioned  by  ancient 
writers  is  the  scarus ;  it  was  supposed  to  ruminate  its  food,  a 
fieuicy  to  which  the  peculiar  aspect  of  its  teeth  may  have  given 
rise.  This  was,  doubtless,  the  Scarus  cretius  of  modem  ichthy- 
ologists, a  fish  abundant  on  the  Lycian  shores,  and  still  called 
by  its  ancient  name.  It  is  remarkable  for  the  variations  of 
colour  it  presents  at  different  seasons ;  at  one  time  being  of 
the  most  livid  crimson,  at  another  of  a  dull  bluish-grey,  and 
sometimes  piebald  of  the  two  colours '*  {TraveU  in  Lycia, 
ii.,  86). 

Aldrovandus  identifies  the  ancient  scams  with  a  fish  he 
ctdls  Scarus  cretensis,  and  Cuvier  says,  ''The  Archipelago 
contains  one  species,  of  a  blue  or  red  colour  according  to  the 
season,  which  is  the  Scarus  crettcu«of  Aldrovandus,  and  which, 
after  new  investigations,  I  believe  is  the  true  scarus  so  cele- 
brated among  the  ancients.  It  is  still  eaten  in  Greece,  and  its 
intestines  are  used  for  seasoning'*  {Animal  Kingdomy  p.  311, 
edition  Carpenter  and  Westwood).  Now  the  structure  of  the 
jaws  in  the  genus  Scarus,  which  has  given  the  name  of 
''parrot-fish "  to  the  different  species  comprised  in  it,  is  very 
remarkable;  and  if  the  ancient  scarus  is  identical  wiih  the 
scarus  of  modem  naturalists,  it  is  strange  that,  amongst  the 
numerous  notices  of  the  scarus  in  classical  authors,  there  is 
nothing  like  a  description  of  its  teeth,  nor,  indeed,  is  there 
any  clue  at  all  that  would  be  sufficient  to  enable  us  to  speak 
with  certainty  about  its  identification.  The  sharp,  parrot- 
faced  mouth  of  the  modem  scarus  is  used  by  the  fish  for  the 
purpose  of  biting  off  the  stony  corallines,  nuUepores,  etc.,  which 
form  the  chief  proportion  of  its  food.f  As  Professor  Owen  has 
said,  its  mouth  "  is  peculiarly  adapted  to  the  habits  and  exi- 

*  onus  18  derivad  from  6yos  **  an  us,"  and  ii  applied  to  the  ■eantt  on  aooonnt 
of  its  grej  ooloar.  There  is  Utile  doubt  that  both  aUXos  and  i¥ias  denote  the 
same  fish  according  to  its  colour  at  different  seasons,  wlas  being  wJl  represented 
by  the  "  duU  bluish-grey  "  of  Spratt  and  Forbes. 

t  The  teeth  of  the  scaros  are  figured  in  Professor  Ovren's  AMoiomjf  of 
VertebraiMf  toI.  i. ;  also  in  the  Odontography  of  the  same  author,  and  in  the 
Cyclopedia  of  Anaiomy  and  ^h^sulogjf  by  Todd  and  Bowman  (Art.  Teeth). 
Professor  Owen  draws  attention  to  the  dose  analogy  between  the  dental  mass  ii. 
the  scarus,  and  the  complioafced  grinders  of  the  elephant,  both  in  form,  structure, 
and  in  the  reproduction  of  the  eomponflEt  dentioles  in  ^omontal  suooession. 
AMoiomy  of  Vertebmitif  iroL  i.,  p.  S8I. 
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gencies  of  a  tribe  of  fishes  whicli  browse  upon  the  lithophytes 
that  clothe^  as  with  a  riohly-tinted  carpet,  the  bottom  of  the 
sea,  just  as  the  mminant  quadrupeds  crop  the  herbage  of  the 
dry  laud/'  In  another  place  he  .says,  "  the  proof  of  the 
efficacy  of  the  complex  masticatory  apparatus  is  afforded  by  the 
contents  of  the  alimentary  canal  of  the  scari.  The  intestines 
are  usually  laden  with  a  chalky  pulp,  to  which  the  coral 
dwellings  have  been  reduced/'  Now  corallines,  in  the  time  of 
Aristotle,  were  regarded  as  sea  plants,  and  might  welt  enough 
be  intended  by  Aristotle's  <f>vKiov.  Bat  what  led  the  Stagirite 
to  believe  that  the  scams  ruminated,  when  he  denies  the  power 
to  all  other  fish,  although  certain  species  of  Cyprinidce 
were  known  to  him?  Was  he  acquainted  with  the 
pharyngeal  teeth  of  the  scaras  ?  Probably  he  was  only  re- 
peatino^,  as  he  often  did,  a  hearsay  story;  and  the  peculiar 
beak-like  jaws  of  the  scarns  may  have  suggested  to  some 
Greek  fisherman  the  idea  that  it  ruminated.  It  is  probable 
that  the  scarus,  like  the  OyprhddoB^  returns  portions  of  the  hard 
coralline  contents  of  its  stomach  for  trituration  by  the  masti- 
catory pharyngeal  teeth ;  but  the  ancient  idea,  if  a  fact^  was 
not  tne  result  of  a  scientific  investigation  or  observation,  but 
simply  a  happy  guess. 


LUNAR  DELINEATION.— THE   LUNAR  ARISTILLUS 

AND  AUTOLYOUS. 

BT  THI  SBV.   T.  W.   WEBB,  H.A.,   F.BJL.B. 

80MX  remarks  were  made,  in  our  last  number,  on  the  expe- 
diency of  forming  a  monograph  of  the  lunar  spot  Gassini,  by 
means  of  a  series  of  sketches  taken  under  very  varied  angles 
of  illumination.  Nothing  less  than  this  is  in  fact  demanded 
for  every  accessible  part  of  the  visible  hemisphere  of  our 
sateUite,  before  our  knowledge  of  her  surface  can  be  considered 
commensurate  with  the  progress  of  modem  astronomy.  We 
have  here  evidently  an  undertaking  involving  the  employment 
of  many  eyes  and  hands,  and  extending,  especially  in  our  tur- 
bid climate,  over  many  seasons ;  and  as  it  lies  somewhat  on 
one  side  of  the  province  of  the  regular  observatory,  so  fortu- 
nately it  is  one  in  which  amateurs  may  render  very  efficient 
aid«  This  indeed  is  being  done  to  some  extent  at  the  present 
moment ;  but  a  considerable  increase  may  be  looked  for  in  the 
number  of  such  observers,  both  from  the  attention  which  the 
subject  has  attracted  of  late  years,  and  from  the  far  greater 
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ease  witli  which  adequate  optical  aid  is  now  attainable.  All  of 
these  cannot  be  expected  to  bring  to  their  task  a  full  know- 
ledge of  the  peculiarities  of  lunar  delineation^  a  subject  which 
in  fact  has  been  hitherto,  little  explained ;  and  to  those  less 
skilled  in  such  matters  the  following  remarks  may  be  of  use. 

The  time  in  lunar  drawing  is  long  gone  by  when  ''  any- 
thing would  do^'^  or  when  pictorial  effect  could  be  substituted 
for  painstaking  accuracy.  What  is  now  wanted  is  nothing  less 
than  fidelity  in  outline^  and  fulness  in  detail.  For  this  pur- 
pose^ some  artistic  training  is  highly  desirable.  It  is  to  be 
regretted  that  a  fair  portion  of  skill  in  design  is  not  required 
of  every  person  pretending  to  a  liberal  education ;  the  advan- 
tages and  the  gratification  arising  from  it  would  be  found 
matters  of  almost  daily  experience,  and  to  the  possessors  of 
telescopes  it  would  be  of  especial  value.  Any  one  who  has 
been  accustomed  to  sketch  frequently  from  nature,  and  who 
knows  how  wonderfully  varying  are  the  effects  of  light  and 
shade  on  the  same  object  at  different  times  of  the  day  and 
seasons  of  the  year,  and  from  even  slightly  varied  points  of 
view,  and  how  details,  which  under  some  circumstances  are  not 
only  perceptible  but  prominent,  vanish  under  an  altered  relief 
of  the  surface,  will  find  little  difficulty  in  making  or  inter- 
preting drawings  of  our  satellite. 

To  others  all  this  is  less  easy,  but  let  them  persevere; 
they  will  (or  ought  to)  master  the  subject  in  the  end,  and  with 
much  interest  by  the  way.  Success,  however,  can  scarcely  be 
expected,  imless  duo  precautions  are  attended  to,  and  the 
ordinary  rules  of  drawing  obsei'ved.  Students  should  be  con- 
tent with  advancing  from  simpler  to  more  complex  forms,  and, 
instead  of  filling  in  outlines  with  a  number  of  unmeaning 
scratches  and  careless  shadows,  endeavour  first  to  master 
thoroughly  the  nature  of  what  they  see,  and  then  to  give  to 
every  stroke  and  shading  its  due  significance  in  representing 
it.  Such  drawings  alone  can  be  really  satisfactory  to  the 
designer,  or  worthy  of  preservation. 

It  is  of  consequence  that  too  largo  an  area  (however  full  of 
interest)  should  not  be  attempted  at  once.  Much  time  would 
be  wasted  in  getting  correctness  of  general  position,  which,  after 
all,  would  be  best  left  to  the  micrometric  or  photographic 
observer ;  and  those  details  which  in  the  present  state  of  sele- 
nography are  far  more  valuable,  would  be  hurried  over,  if  not 
in  part  omitted.  And  besides  this,  even  if  a  long  night  during 
the  high  reign  of  a  winter's  moon  were  selected  for  a  large 
design,  the  shadows  near  the  terminator  would  be  found,  in 
the  course  of  a  few  hours,  to  have  materially  altered  in  length. 
It  is  better  on  every  account  to  content  ourselves  with  well- 
worked  studies  of  circumscribed  areas.     Many  such  might  be 
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satisfactorily  obtained  in  the  time  wasted  in  some  extensive 
and  disappointing  attempt. 

Having  chosen  a  region  suitable  for  our  purpose,  we  ought 
obviously  to  sketch  it  under  many  varying  angles  of  incident 
light — soon  after  the  lunar  sunrise,  more  than  once  during  the 
advancing  morning,  at  midday,  and  several  times  as  the  after- 
noon declines,  and  towards  sunset.  This,  however,  partly 
from  weather,  partly  from  the  fact  that  the  moon  is  not  always 
in  an  observable  position  at  the  required  epoch,  could  not  be 
accomplished  in  a  single  lunation.  Our  whole  series  of  studies 
of  any  one  spot  must  inevitably  be  made  up  of  sketches  taken 
during  different  monthly  periods,  and  perhaps  after  consider- 
able intervals;  and  we  must  be  prepared  for  discrepancies 
arising  from  this  cause.  We  may  notice  a  slight  difference  in 
the  direction  of  the  illumination,  and,  excepting  near  the 
centre  of  the  disc,  the  perspective  foreshortening  and  relative 
bearing,  or  what  may  be  termed  allineation,  may  be  somewhat 
altered;  and  this  may  be  accompanied  with  a  change  in  the 
visibility  of  minute  details.  Hence  we  shall  feel  inclined  to 
multiply  our  sketches,  and  to  institute  comparisons  between 
such  as  bear  a  general  resemblance ;  and  thus  we  shall  mate- 
rially enlarge  our  knowledge  of  the  true  nature  of  the  surface. 
In  order,  however,  to  avoid  mistake,  the  following  considera- 
tions must  be  borne  in  mind. 

Whatever  similarity  may  exist  at  first  sight,  no  strict  com- 
parison can  take  place  between  any  two  sketches  in  which  the 
angles  of  illumination  and  vision  are  materially  unlike.  If, 
indeed,  the  representations  taken  under  such  different  circum- 
stances should  be  found  to  agree,  one  great  point  is  gained : 
we  ascertain  not  only  that  the  features  are  the  same,  but  that 
they  are  not  of  a  character  to  vary  much  in  appearance  from 
audi  causes.  If,  on  the  other  hand,  there  should  be  much 
discordance,  we  are  still  a  long  way  from  any  safe  inference  as 
to  physical  change.  For  while  the  angles  of  incident  light 
may  be  indefinitely  varied,  and  frequently  with  little  apparent 
effect  on  the  aspect  of  objects,  there  are  cases  in  which  a  very 
slight  difference  in  the  suu^s  altitude  or  azimuth  would  replace 
brightness  by  a  half- tone,  or  even  a  black  shadow;  and  so 
again  a  varied  angle  of  vision,  even  if  it  does  not,  as  may  often 
happen,  affect  the  brightness  of  the  surface  more  directly,  may 
influence  our  view  of  it  materially  by  exposing  or  concealing 
portions  in  light  or  shade.  Either  of  these  causes  therefore, 
or  both  conjointly,  may  account  for  much  apparent  incongruity 
of  representation.  If  the  moon  revolved  around  us  in  a  cir- 
cular orbit,  in  the  plane  of  the  ecliptic,  and  with  an  axis  per- 
pendicular to  that  plane,  neither  of  these  sources  of  discrepancy 
would  exist,  but  every  portion  of  the  surface  would  be  illumi- 
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nated  and  viewed  under  precisely  the  same  angle  at  the 
corresponding  hoar  in  every  successive  lunation ;  and  in  that 
case  any  apparent  would  certainly  indicate  a  corresponding 
physical  alteration.  But  since  none  of  these  three  conditions  of 
identity  are  fulfilled^  variations  of  aspect^  especially  among  the 
minuter  details^  are  of  continual  occurrence.  And  while  these 
doubtless  enable  us  to  become  better  acquainted  with  the 
character  of  some  objects^  as  a  countenance  is  better  under- 
stood under  slight  differences  of  position^  than  when  gazed  at 
in  the  unvaried  fixity  of  a  portrait^  still  all  such  accidental 
causes  of  variation  have  to  be  allowed  for^  and^  as  far  as  pos«- 
sible^  eliminated^  before  we  can  pronounce  upon  the  probability 
of  physical  change. 

In  order  then  to  be  able  to  compare  with  rigorous  accuracy 
any  two  drawings  of  the  same  lunar  object^  presenting  general 
similarity  with  difference  in  detail,  it  would  be  necessary  to 
ascertain  by  calculation  the  altitude  and  azimuth  both  of  the 
Bun  and  of  the  eye  of  the  observer^  as  viewed  from  the  spot 
in  question^  at  the  epoch  of  observation^  and  this  would  involve 
a  number  of  troublesome  computations.  But^  fortunately^  for 
general  purposes  the  end  may  be  sufficiently  attained^  in  moat 
cases^  in  a  much  simpler  way.  Firsts  we  have  to  consider  the 
conditions  of  illumination^  as  to  vertical  angle  and  lateral 
direction.  The  vertical  angle  depends  upon  the  distance  from 
the  terminator^  that  distance  being  equal  to  the  altitude  of  the 
sun  at  the  place.  It  will  be  sufficient  therefore  for  our  purpose 
if  we  record  the  position  of  the  terminator  as  regards  some 
conspicuous  feature  near  the  observed  region^  specifying  for 
instance  that  it  bisects  the  ring  of  a  known  crater^  or  that  one- 
third^  or  three-quarters  of  the  ring  are  enlightened^  or  that 
its  summit  is  just  touched  by  the  sun  in  the  night-side^  or  that 
it  has  advanced  by  its  own  diameter^  or  so  many  parts  of  its 
own  diameter^  within  the  boundary  line.  This  degree  of 
accuracy  will  in  general  be  quite  sufficient  to  ascertain  the 
vertical  angle  of  illumination^  or  elevation  of  the  sun  above  the 
horizon  of  the  feature  we  are  observing.  But  the  lateral  direc<- 
tion  of  the  illumination  has  also  to  be  attended  to ;  in  other 
words^  the  azimuth^  as  well  as  altitude  of  the  sun^  as  viewed 
from  the  lunar  spot.  For  though  it  is  the  difference  of  seascoas 
upon  the  earth  that  causes  the  sun  to  have  such  widely  different 
bearings  by  compass  at  equal  altitudes  at  different  times  of  our 
year ;  and  though^  in  a  popular  sense^  it  may  be  said  that  the 
moon  has  no  seasons^  yet  this  is  not  strictly  true.  It  would 
be  so  if  she  revolved  in  the  plane  of  the  ecliptic^  on  an  axis 
at  right  angles  to  that  plane^  for  then  the  sun  would  rise  and 
set  on  the  same  point  of  the  lunar  compass  throughout  the 
lunar  year.     But  her  axis  is  not  perpendicular  to  her  ixchit  (nor 
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to  the  ecliptic) ^'l>eing  inclined  to  it  at  an  angle  of  P  28^  4f?**,* 
[ence  results  a  continnous  and  systematic  change,  analogond 
that  of  the  terrestrial  seasons^  only  as  inferior  in  extent  as 
le  angle  1°  28'  4iT  is  to  23°  27i'  (the  inclination  of  the  earth's 
is) .  And  consequently  each  pole  of  the  moon  is  in  light 
cbkrkness  by  tarns ;  and  the  horns  are  constantly  approach- 
:,  coinciding  with,  or  departing  from,  the  polar  points ;  and 
'  line  of  the  horns/'  that  is^  the  chord  of  the  whole  termi- 
%  or  the  terminator  itself  when  it  is  a  straight  hne^  seldom 
Lcides  with  a  lunar  meridian,  but  intersects  it  at  the  equator 
'  some  small  and  constantly  varying  angle.  The  result  of  these 
langes  is  that,  instead  of  rising  always  due  E.^  the  sun,  as 
iewed  from  the  moon,  may  sometimes  rise  about  1^°,  or  three 
imesits  own  apparent  breadth,  N.,  sometimes  as  far  S.  of  that 
point;  and  as,  under  such  circumstances^  a  house  standing 
doe  B.  and  W.  on.  the  earth  would  see  the  sunrise  sometimes 
from  its  N.,  at  others  from  its  S.  windows^  so  a  line  of  cliffs 
running  due  E.  and  W.  on  the  moon  would  sometimes  be 
bright  in  the  early  mornings  sometimes  all  in  black  shadow.  To 
eliminate  such  apparent  discrepancies,  we  must  obtain  not 
merely,  as  already  specified,  the  distance  from  the  terminator, 
that  is,  the  sun's  altitude^  but  also  the  direction  of  the  termi- 
nator itself,  which  is  equivalent  to  his  azimuth.  And  as  the 
former  datuvh  is  obtained  by  the  position  of  the  terminator  as 
regards  some  known  spot  as  near  as  may  be  to  the  region  we 
are  studying^  so  we  get  the  latter  by  noting  its  position  in  the 
same  way  with  regard  to  two  other  spots,  lying  as  far  N.  and 
S.  as  we  can  conveniently  find  them,  from  the  more  central 
one  already  referred  to.  The  distcmce  and  direction  of  the 
terminator  being  thus  ascertained,  we  can  compare  the  angles 
of  illumination  at  different  epodis  with  sufficient  accuracy  for 
our  present  pmrpose. 

The  varying  direction  of  vision  depends  upon  other  con^ 
aiderations^  and  two  other  distinct  data  are  required — ^hbration 
in  longitude,  and  libration  in  latitude.  The  effect  of  the 
former  at  its  maximum  would  be  the  same  as  if  the  eye  of  the 
observer  were  shifted  to  p(»nts  alternately  7°  bb'  E.  or  W.  of 
its  normal  position ;  the  latter  at  its  maximum  would  in  like 
manner  transpose  it  alternately  6°  47  N.  or  S.  These  two 
changes,  involving,  at  least.  Hie  possibility  of  mach  diversity  of 
aspect,  are  combined  in  every  proportion  and  degree;  but 
fortunately  for  amateur  selenographers,  their  adequate  ezprefr* 
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*  Xhd  inoUximtion  of  the  moon's  orbifc,  and  ita  eontinuaUy  TVtjmg  diroslion 
from  the  motion  of  the  nodes,  have  not  been  noticed  here,  beoaii0e»  though  yeiy 
oonspicuoas  to  us,  thej  subtend  so  extremely  siiiall  an  angle,  not  exceeding  60", 
when  viewed  from  the  distance  of  the  san,  as  to  exercise  no  perceptible  inflmmoB 
on  the  diwwiami  of  tfaa  ineadant  light. 
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sion  is  very  simple  and  attainable.  Libration  in  longitude 
may  be  represented  by  the  interval  of  time  since^  or  nntil^  the 
nearest  perigee  or  apogee  (or  both  may  be  specified  if  each  is 
distant)  :  if  these  intervals  do  not  greatly  differ  in  the  draw- 
ings to  be  compared^  the  change  in  the  direction  of  aspect  E. 
or  W.  can  have  no  material  effect.  Libration  in  latitude  is 
correlative  with  the  latitude  of  the  moon  at  the  epoch  of  obser- 
vation j  and  if  this  nearly  corresponds^  so  does  the  position  of 
the  observer's  eye  as  regards  N.  and  S.  We  have  only  there- 
fore to  take  from  the  Nautical,  or  Dietrichsen*8  Almanac,  the 
date  of  the  nearest  perigee  or  apogee^  or  both^  and  the  value  of 
the  latitude  (which  however  ought  to  be  reduced  by  a  little 
calculation  to  the  hotir  of  observation),  and  we  have  all  the  ma- 
terials for  judging  whether  the  circumstances  of  vision  are 
sufficiently  similar  to  admit  of  close  comparison.  And  it  will 
now  be  apparent^  that  if  th6  distance  and  direction  of  the  ter- 
minator^ and  the  amount  of  each  libration^  are  not  materially 
different  at  two  different  epochs^  then,  and  then  only,  will  the 
corresponding  drawings  admit  of  such  a  rigorous  comparison 
as  not  only  to  establish  general  coincidence,  but  to  check  those 
minute  details  to  which  astronomers  are  now  beginning  to 
attend. 

It  should,  however,  be  borne  in  mind,  that  though  the  form,  or 
position,  or  reflective  quality  of  certain  objects  may  render  them, 
so  to  speak,  peculiarly  sensitive  to  slight  changes  in  the  angles 
of  illumination  and  reflection  (which  is  of  course  only  that  of 
vision  reversed),  yet  in  the  majority  of  cases  but  little  variation 
ensues,  and  that  of  a  readily  intelligible  nature :  and  it  is 
fortunate  for  selenography  that  it  is  so,  since  otherwise  it  would 
present  a  scene  of  such  continual  unsettledness  as  to  detail  as  to 
be  the  source  of  endless  perplexity  and  uncertainty ;  espe- 
cially when  we  consider  that  an  exact  state  of  mean  or  balanced 
libration  returns  only  once  in  three  years.  Schroter  pointed 
out  long  ago  that  the  ordinary  changes  of  aspect  thus  arising 
lie  within  narrow  bounds  ;  and  experience  will  soon  convince 
us  that,  though  we  ought  to  be  on  our  guard,  and  more  than 
he  may  have  sometimes  been,  against  special  cases  of  apparent 
change,  yet  the  general  aspect  of  things  is  not  subject  to  any 
extensive  variation,  beyond  that  gradual  transformation  from 
light  and  shade  to  local  colouring  which  attends  the  progress 
of  the  sun  to  the  lunar  meridian.  As  to  the  special  cases  just 
referred  to,  many  such  exist;  some  already  known  to  astronomers, 
to  which  we  shall  call  attention  as  they  come  before  us ;  many 
more  remaining  yet  to  be  studied  with  care,  not  only  to  acquire 
a  minuter  knowledge  of  the  lunar  surface,  but  to  be  able  to 
pronounce  more  decidedly  as  to  the  truth  or  groundlessness  of 
Schroter's  idea,   that  many  seeming  variations  indicate   the 


Tlw  Lunar  ArisHllus  and  Autolycus.  201 

existence  of  an  atmosphere  whose  denser  portion  does  not 
extend  much  above  the  lower  regions. 


THE  LUNAB  AEISTILLUS  AND  AUTOLYCUS. 

At  a  short  distance  S.W.  from  our  last  object^  Oassini,  and 
near  the  foot  of  the  Gaucasusy  with  which,  however,  it  has  no 
apparent  connection,  we  shall  find  a  smaller,  but  very  obvious 
crater,  ThecetetuSj  so  deep,  that  it  is  wholly  free  from  shadow 
for  about  five  days  only  during  the  whole  lunation.  The  W. 
wall  rises  7600f.  above  the  interior,  and  higher  still  in  one 
bright  peak:  the  B.  side  is  3500f.  above  the  plain;  Schr. 
had  given  3800f. — a  close  agreement.  The  latter  made  the 
depth  10,000f.  Prom  the  data  of  B.  and  M.,  Schmidt  found 
the  ratio  of  the  outer  and  inner  heights  of  the  wall  as  1  to  2*6, 
and  the  depth  ^^  of  the  diameter,  this  latter  being  a  not 
unusual  proportion  in  craters  of  between  12,000f.  and  19,000f. 
in  breadth.  The  character,  therefore,  of  extreme  relative 
depth — the  goblet-like  impression — ^which  might  be  easily 
received  in  such  cases  from  the  appearance  of  the  shadow 
near  the  terminator,  is  thus  shown  to  be  somewhat  decep- 
tive when  checked  by  actual  measurement.  But  though 
our  lunar  cups  may  thus  be  said  to  be  turned  into 
saucers,  enough  remains  in  their  proportions  to  fill  us  with 
astonishment. 

A  double  ridge  rising  only  some  lOOf.,  and  throwing  ofi* 
four  parallel  branches  to  the  S.W .,  leads  from  Theaetetvs  towards 
Aristilhis  (21),  a  crater  from  its  size,  depth,  and  position,  be- 
longing to  the  most  striking  class.  The  mass  of  wall,  enormous 
in  itself,  but  still  more  impressive  as  the  result  of  eruptive 
action,  though  less  lofty  N.  and  S.,  rises  W.  nearly  to  8900f., 
and  with  a  steeper  peak  to  fuUy  ll,000f.,  the  height  of  the 
great  Pyrenean  MaladettaJ  (the  latter  measured,  however,  from 
the  sea,  and  producing,  therefore,  a  less  imposing  effect). 
Schr.  gives  the  E.  side  6750f.  above  the  surrounding  Palus, 
the  depth  94u0f.  A  formation  here  lies  beneath  our  eye,  to 
which  nothing  terrestrial  makes  more  than  a  very  distant 
approach.  What  would  be  our  feelings  if  transported  to  the 
midst  of  this  huge  cavity,  and  gazing  upon  its  colossal  boun- 
dary at  a  distance  of  seventeen  miles  on  every  side !  The 
central  hill  on  which  we  should  have  to  take  our  stand  is  a 
commanding  one,  and  of  a  complex  character,  which  has  not 
been  well  exhibited  in  the  published  designs.  It  really  con- 
sists, as  I  found,  1861,  Dec.  10,  with  5^  inches  of  aperture,  and 
power  170,  of  three  parallel  ridges  separated  by  narrow  ravines, 
rising  towards  S.W.,  and  terminated,  especially  the  outer  ones, 
by  bluffs  at  that  end.     The  S.E.  ridge,  which  is  the  longest,  is 
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also  enlarged  at  the  opposite  extremity;  and  aa  they  pro- 
gressively and  rapidly  decrease  in  length,  the  whole  mass 
approaches  to  a  triangular  form.  The  most  remarkable  feature, 
however,  connected  with  Aristillus,  is  the  system  of  radiating 
ridges,  which  extend  in  all  directions,  especially  S.,  for  a  dis- 
tance of  ten,  twenty,  or  even  thirty  miles  from  the  foot  of  the 
ring.  These  were  discovered  by  Schr.  in  1796,  who  describes 
them  as  an  ^^  innumerable  multitude  of  little,  very  fiat,  low 
hills,  for  the  most  part  connected  and  forming  longish  ridges, 
which  have  collectively  received  their  general  direction  &om 
the  centre  of  the  crater .''  This  remarkable  arrangement  is  not 
a  difficult  object,  but  must  of  course  be  looked  for  under  alow 
illumination.  I  have  seen  it  extremely  well  when  the  termi- 
nator has  bisected  the  ring  of  Archimedes  (33)  a  little  way  S.E. 
It  is  deserving  of  especial  examination  by  those  possessed  of 
superior  instruments,  as  in  no  part  of  the  moon,  perhaps,  can 
this  peculiar  branch  of  the  evidence  of  explosive  action  be 
studied  to  more  advantage.  Similar  systems  exist  in  other 
quarters ;  we  shall  recall  the  grand  one  of  Arisioteles  ;  we  shall 
hereafter  meet  with  others  on.  a  large  scale ;  and  I  believe  that 
careful  search  would  detect  them  in  places  where  they  have  not 
as  yet  been  clearly  described.  But  in  the  caee  before  us,  the 
distinctness  and  comparative  simplicity  of  the  radiation,  as  well 
as  its  favourable  position  with  regard  to  our  eyes,  mark  it  out 
as  a  leading  instance  peculiarly  adapted  for  the  prosecution  of 
the  interesting  inquiry.  What  was  the  nature  of  the  force  by 
which  these  cavities  were  produced,  and  through  what  pro* 
cesses  did  they  receive  their  present  form?  The  time  is  now 
coming  when  such  investigations  may  be  carried  on  upon  more 
reasonable  grounds.  M.  Chacomac  has  already  distinguished 
himself  by  his  original  and  ingenious  speculations,  aad  as 
observations  are  multiplied,  selenological  theories  will  be  pro^ 
posed,  discussed,  and  some  of  them,  no  doubt,  abandoned  in 
their  turn.  On  the  present  occasion,  1  venture  to  submit  the 
following  entry  from  my  observing-book  :  the  date  being  1863, 
Dec  17,  the  terminator  being  in  progress  from  bisection  to 
inclusion  of  the  ring  of  AristiUus;  instrument,  my  5^  in. 
achromatic,  power  170 ;  air  tmstieady ;  definition  ''  imperfect 
and  uncomfortable.'^ 

"  The  lava  streams  finely  seen ;  they  aate  confined  to  the 
lower  part  of  the  glacis,  as  in  Ariatarckus,  The  wall  proper  is 
a.  narrow  ridge^  showing  no  sign  whatever  of  having  been,  over- 
flowed or  broken  down,  but  clearly  of  a  horizontal  character 
Uke  a  terrace ;  beneath  its  foot  on  the  S.W.  are  two  sharp, 
steep,  narrow  terraces ;  W.  and  N.W.  there  are  irregular  and 
rounded  mounds ;  but  in  each  case  the  source  of  the  lava  lies 
beiieath>  am  thought  it  had  squeezed  its  way  through  beneath 
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(in  which  case  the  wall  would  scarcely  have  been  so  con- 
tinaoas  and  regular),  or  more  probably  had  flowed  previously, 
the  upper  regions  being  elevated  in  &  cooler  and  less  fluid 
condition/' 

Upon  so  imperfect  a  ground  no  theory  ought  to  be,  or  is 
attempted  to  be,  put  forward.  The  extract  is  given  merely  as 
a  specunen  of  the  ideas  which  might  natui*ally  occur  to  any 
observer,  as  they  did  to  myself,  on  examining  this  instructive 
formation  as  the  sun  was  rising  upon  it.  They  may  be  very 
mifounded :  possibly  a  further  exploration  might  lesul  me  to 
reject  them  for  fresh  notions,  in  the  opiuion  of  other  observers 
equally  baseless.  But  it  is  by  a  tentative  process  of  this  kind 
that  we  are  most  likely  to  approach  the  outskirts  of  that  trutk 
whicb  the  great  Creator  has  perhaps  willed  to  be  in  its  fulness 
an  impenetrable  mystery.  This  we  may  plainly  see,  that  such 
a  radial  arrangement  must  have  been  determined,  like  the 
circular  form  of  the  crater,  by  a  central  force :  but  in  what 
manner,  it  is  less  easy  to  conjecture.  The  divergent  matter 
might  have  been  extruded  in  a  semi-fluid  condition  analogous 
to  lava ;  a  condition  again  which  might  hare  originated  either 
in  igneous  or  aqueous  action.  It  might  have  been  poured  out 
before  the  final  formation  of  the  ring,  or  have  pierced  the 
flanks  of  the  mountain,  as  frequently  happens  in  terrestrial 
eruptions,  or  have  flowed  over  the  ridge  subsequently  without 
leaving  any  trace  perceptible  to  our  vision,  from  the  already 
hardened  condition  of  the  wall,  and  its  standing  up  so  steeply 
as  to  cast  off  the  viscid  matter  to  the  more  gradual  slopes 
lielow.  These  radiations  may  be  streams  of  enormous  blocks 
in  a.  non-coherent  state,  like  beds  of  cinders  on  the  flanks  of  a 
terrestrial  volcano ;  and  such  torrents  might  have  had  their 
source  either  in  the  downpour  of  ejected  fountaixis  of  stones, 
or  in  the  overflow  of  a  great  mass  of  similar  matter  collected 
within  the  crater,  and  making  its  escape  chiefly  through  gaps 
in  its  highest  ledge.  Such  speculations  may  be,  some  of  them, 
very  improbable,  but  periiaps  are  none  of  them,  to  be  rejected 
for  their  dynamical  impossibility.  Each  of  them,  therefore, 
might  be  compared  with  the  observed  appearances ;  and  from 
rough  hints  of  this  kind,  well  applied  here,  and  extended 
to  other  formations  in  distant  quarters,  some  inference 
might,  p^haps,  result  which  might  be  worthy  of  serious 
consideration. 

ArigtiUus  is  also  the  centre  of  a  system  of  those  mysterious 
ligfat«>streaks  so  familiar  to  every  observer,  and  so  dimcult  of 
explanation.  Many  of  these  diverge  on  the  W.,  N.W.,  and 
N.  aides ;  on  the  E.  they  extend  to  some  distuice  through 
the  If.  Imbrium.  It  is  well  worthy  of  notice,  that, 
eBoept  in  ai  few  instances,  they  do  not  coincide  with  the 
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rows  of  hills ;  and  on  the  S.,  where  the  ridges  are  boldest, 
and  fill  all  the  space  as  far  as  Autolycus,  they  are  entirely 
wanting.  This  entire  independence  of  hill-radiation  and 
light-divergence  is  a  singular,  but  general  characteristic  of 
the  moon. 

A  short  distance  S.  of  Aristillusy  we  find  another  grand 
crater,  Autolycus  (22),  similar,  but  somewhat  inferior  to  its 
neighbour  in  almost  every  respect.  Its  breadth  is  twenty- 
three  miles ;  its  depth  beneath  the  E.  wall  9000f.,  the  height 
of  the  W.  wall  8400f.  above  the  cavity,  4800f.  above  the 
exterior  base.  The  latter  measures  are  given  at  8800f.  and 
6000f.  by  Schr.,  who  observes  that  the  great  Canigou,  the 
chief  of  the  B.  Pyrenees,  would  stand  in  its  interior.  The 
larger  ratio  of  its  depth,  and  the  small  dimensions  of  its 
central  hill  show  some  modification  of  eruptive  force  as  com- 
pared with  AristUlus,  but  it  is  surrounded  in  the  same  way, 
though  not  to  so  great  an  extent,  by  radiating  streams  of 
blocks  or  lava.  Where  these  two  systems  approach  and  mingle 
with  each  other  in  the  space  between  the  craters,  might 
it  not  be  possible  for  some  of  the  most  powerful  telescopes  of 
the  day  to  detect  evidence  of  unequal  date  ?  The  light  streaks 
which  Schmidt  ascribes  to  Autolycus,  though  in  a  less  degree 
than  to  its  neighbour,  were  neither  drawn  nor  described  by 
his  predecessors,  and  this  is  so  far  worthy  of  notice,  that  the 
permanency  of  these  uncomprehended  markings  has  hitherto 
been  assumed  rather  than  proved.  The  streaks  of  AristUlus, 
he  says,  are  best  viewed  in  the  wane.  Schr.  has  remarked  that 
the  interiors  of  these  two  craters,  like  those  of  Cleomedes,  Endy- 
mum,  Schickhard,  and  others,  grow  darker  under  a  higher  angle 
of  illumination.  I  have  seen  in  the  decreasing  moon,  when 
the  terminator  lay  a  little  less  than  its  own  diameter  beyond 
Posidonius,  a  remarkable  ledge  on  the  interior  slope  of  the 
wall  of  Autolycus,  marked  through  more  than  a  quadrant  by  a 
separate  shadow. 

A  singular  remark  of  B.  and  M.  in  this  place  must  not  be 
omitted,  to  the  effect,  that  such  combinations  of  two  (or  even 
more)  craters  are  firequently  met  with,  lying  under  the  same 
meridian,  in  which  the  steepness  and  formation  of  the  wall 
within  and  without,  the  relative  height  and  reflectiveness,  in 
short,  the  whole  character,  are  nearly  the  same,  and  both  are 
equally  conspicuous.  If  tiiey  differ  in  size,  the  smaller  lies  S., 
and  in  that  case  their  diameters  are  in  the  ratio  of  three  to 
four ;  they  are  about  18  to  86  miles  apart ;  and  connected  by 
several  more  or  less  marked  ridges  running  from  the  N.  to  the 
S.  crater  in  a  S.W.  direction.  Examples,  Aristillus  and  Auto- 
lycus; Petavius  and  Fumerius;  Agrippa  and  Godin;  Aris- 
toteles  and  Eudoxus;  Ptolemseus,  Alphonsus  and  ArKachel; 
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Schickhord  and  Phocylides;  Sclieiner.and  Blancanua^  Moretus 
and  Short;  Geminus  and Barckhardt. 

OccuLTATiONS.— April  8th.  ALDEBARAN,  2h.  9m.  to  8h. 
9m.— 9th.  130  Tauri,  6  mag.  7h.  33m.  to  9h.  40m.  The  former 
will  be  interesting,  as  taking  place  in  broad  day ;  but  it  will 
probably  require  an  eqaatorial  mounting  to  find  the  moon, 
being  then  a  crescent  of  less  than  four  days  old. 


ON  A  FRESH  WATER  VALVED  VAGINICOLA. 

BT  HSXRT  J.    SIAOE,  F.G.S.,    HON.    SEC.    B.M.8. 

In  Pritchard^s  Infiisoria  (4th  edition)  is  an  account  of  a  valved 
Vaginicola,  described  by  Dr.  "Wright,  and  sketches  of  the  crea- 
ture are  given  in  Plate  xxviii..  Figs.  18  and  19.  It  is  described 
as  "  distinguished  from  V.  crystallina  by  the  remarkable  valve 
existing  in  its  case  or  sheath — ^which  closes  in  an  inclined 
position  over  the  animal,  when  it  retreats  to  the  bottom  of  its 
case ;  by  the  body  being  colourless,  without  the  green  glo- 
bules seen  in  F.  crystallina,  and  by  being  an  inhabitant  of  salt 
water  instead  of  fresh.''  No  size  is  given  of  the  valved 
species,  but  F.  crystallina  is  stated  to  be  1 — 210''  in  the  length 
of  its  tube,  or  "  lorica,''  as  these  tubes  are  absurdly  called. 
Dr.  Wright's  Vaginicola  is  represented  with  a  straight-sided 
cylindrical  tube,  and  when  the  animal  is  retracted,  the  valve, 
as  shown  in  the  drawings,  forms  a  conspicuous  dark  line 
slanting  upwards  "  across  the  tube,  commencing  rather  higher 
than  half  way  up,  and  terminating  on  the  opposite  side 
between  one  quarter  and  one-fifth  below  the  tube's  mouth." 
When  closed  the  valve  is  shown  as  pressed  on  one  side  of 
the  tube. 

The  form  of  Dr.  Wright's  animal  is  like  that  of  an  ordinary 
Vaginicola  when  expanded,  with  the  usual  ciliated  peristome 
and  when  retracted,  it  is  shown  as  a  long  oval,  pointed  at  the 
foot  end. 

I  am  not  aware  that  anyone  else  has  described  a  valved 
Vaginicola,  and  if  not,  the  one  now  mentioned  may  be  new.  It 
was  found  on  a  sprig  of  myriophyllum,  kindly  given  to  me  by 
Mr.  H.  D^vis,  with  some  specimens  of  the  new  rotifers  dis- 
covered by  him  last  year  in  a  pond  between  Walthamstow  and 
Leyton.  In  point  of  size  it  is  much  larger  than  F.  crystallina,, 
having  a  tube  nearly  1 — 100''  long,  and  irregular  in  shape,  as 
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shown  la  the  tmoexed  sketoh.  Part  of  these  irregalarities  had 
the  appearacce  of  accidental  dents,  and  the  fona  of  a  perfect 
specimen  might  be  nearly  cylindrical  with  a  roonded  bottom. 
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The  valve,  or  door,  came  close  to  tJie  top  of  the  tabe,  and  waa 
extremely  delicate  and  transparent.  The  tnbe  waa  inhabited 
by  two  animalB,  one  larger  than  the  oi^er;  the  smaller  one 
being  probably  an  oflFspring  produced  by  the  fiaaicm  of  its 
parent.  In  retreating,  the  two  creatnres  gave  themaetres  a 
spiral  twist,  and  both  emerged  together,  shoTii^  the  door 
open  before  them.  On  their  retreat,  the  door  closed  by  the 
elasticity  of  a  reduplicated  portion,  which  acted  as  a  spring. 
The  diagram,  Fig.  3,  shows  the  nature  of  this  construction. 
A  is  the  door  or  valve,  and  B,  the  springy  part,  turned  up 
against  the  side  of  the  tube,  and  compresBed  each  time  the 
door  was  thrust  back  and  opened. 

The  bodies  of  these  creatores  were  finely  striated  in  a 
transverse  direction,  and  they  contained  nnmerous  patches  of 
green  matter,  like  bright  chlorophyll.  The  contractile  vesicle 
was  very  noticeable,  but  the  other  organs  were  obscure,  and 
an  early  loss  of  my  only  specimen  prevented  any  detailed 
examination.  The  presence  or  absence  of  green  globules  can 
scarcely  be  regarded  as  indicative  of  specific  distinction  in 
creatures  of  this   description,  being  probably  nothing  more 
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than  the  result  of  particular  sorts  of  food.  If  the  animal  now 
described  is  new^  it  may  be  called  Vaginicola  aquaUca  valvata, 
thus  distinguishing  it  as  belonging  to  fresh  water,  and  leaving 
open  the  question  of  whether  it  is  to  be  regarded  as  specifically 
distinct  from  Dr.  Wright^s  marine  F.  vahata,  or  merely  as  a 
variety,  a  matter  not  to  be  conclusively  judged  of  without  com- 
paring a  good  many  specimens. 

¥ig.  1  represents  the  animals  protruded  from  their  tube-^ 
one  stretched  to  nearly  its  full  length,  and  showing  its  ciliary 
wreath,  the  other  only  partially  expanded.  Fig.  2  exhibits 
them  retracted  with  the  spiral  twist  already  mentioned.  The 
valve,  or  door,  is  so  delicate,  as  very  easily  to  escape  observation, 
except  in  those  parts  which  have  flocculent  adhesions.  Pro- 
bably many  more  instances  of  valved  forms  may  be  discovered 
if  the  valves  are  carefully  looked  for.  For  this  purpose,  the 
illumination  must  be  good,  the  light  not  too  strong,  and 
advantageously  coming  from  an  achromatic  condenser.  Excess 
of  light  or  erroneous  direction  made  the  valve  invisible  in  the 
specimen  described,  and  the  clearest  portions  could  scarcely 
be  distinguished  in  refracting  power  from  the  surrounding 
water. 

Vaginicola  aquatica  valvata  ;  tube  approximately  cylindrical, 
rounded  at  bottom,  1 — 100^'  long.  Animal  much  like  F. 
crystallina,  but  bigger;  when  expanded,  1 — SO''  long,  deK- 
cately  striated  transversely ;  retreating  into  its  tube  with  a 
spiral  twist.  Valve  reaching  the  mouth  of  the  tube  :  when 
closed,  slanting  at  about  45^.  Valve  consisting  of  a  stiff  plate 
of  hyaline  material,  with  redupHcated  portion  acting  as  a  spring 
to  close  it. 
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eleyation  above  tbe  horizon^  appeared  to  the  naked  eye  as  a 
roandish^  luminous^  nebulous  mass^  nearly  as  large  as  the 
moon,  and  without  any  tail. 

When  the  orbit  of  the  comet  was  calculated,  it  was  found 
that  its  elements  were  not  very  different  from  those  of  one  dis- 
covered by  Montaigne,  in  the  year  1 772 .  But  more  accurate  in- 
vestigations, made  by  Bessel  and  Gauss,  on  the  supposition 
of  an  elliptic  orbit,  showed  that  the  conjecture  that  the  two 
comets  were  identical,  was  at  least  a  very  doubtful  one.  But, 
as  Montaigne's  comet  had  been  very  imperfectly  observed  (it 
was  visible  only  for  a  very  short  time).  Gauss  remained  of 
opinion  that  they  were  in  fact  one  comet,  with  a  period  of 
about  five  years;  though  Bessel,  on  the  other  hand,  was 
unable  to  assent  to  this. 

We  now  come  to  the  time  when  this  remarkable  comet 
acquired  the  name  by  which  it  has  since  been  known.  On  the 
evening  of  the  27th  of  February,  1826,  Biela,  at  Josephstadt, 
in  Bohemia,  discovered  a  comet  which  then  appeared  as  a 
small  round  nebula,  with  a  very  fine  point  of  light  in  the 
centre.  Other  astronomers  afterwards  observed  it,  of  whom 
Grambert  was  the  second,  who  independently  discovered  it  at 
Marseilles,  and  says,  ''It  has  neither  tail  nor  nucleus,  but 
appears  like  a  feeble  nebulosity,  the  ligTit  of  which  is  a  little 
more  intense  towards  the  centre.  ''*  This  was  on  the  9th  of 
March.  Harding  observed  it  at  Gottingen,  having  heard  of  it 
from  Biela,  and  on  the  14th  of  March  perceived  a  small  tail. 
The  comet  was  in  periheUon  on  the  18th  of  that  month.  At 
no  time  during  this  or  any  subsequent  appearance  was  it 
visible  to  the  naked  eye ;  and  it  ceased  on  this  occasion  to  be 
perceptible  to  the  telescopes  in  the  month  of  May.  Biela  him- 
selft  was  the  first  who  arrived  at  the  conclusion,  which  all  the 
calculators  afterwards  confirmed,  that  the  comet  had  a  period  of 
about  six  and  a  half  years,  and  was  identical  with  that  of  1805. 
He,  indeed,  suspected  also  that  it  might  be  the  same  as  those 
seen  in  the  years  1772, 1779,  and  1812;  but  the  latter  two  sup- 
positions proved  to  be  not  tenable,  and  the  former  one  continues, 
as  we  have  already  hinted,  only  a  probability,  whilst  the  identity 
of  the  comet  discovered  by  Pons,  in  1805,  with  this  of  Biela  ia 
an  unquestionable  fact.  Thus,  for  the  fourth  time,  was  a 
comet's  period  of  revolution  round  the  sun  satisfactorily  de- 
termined, the  three  proceeding  cases  being  those  of  the  comets 
of  Halley,  Olbers,  and  Encke,  whose  periods  are  respectively 
76,  74,  and  only  3  J  years. 

*  AHronomUehe  Nachriehien,  No.  92. 

t  He  informed  Schamacher  that  he  had  in  fSetot  partly  expected  it.  Biela  had 
already  a  cometio  reputatioD,  and  )iad  independently  discorered  a  comet  the 
prerioos  rammer,  although  on  that  occasioo  he  was  anticipated  by  Pons. 
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At  tins  appearance  the  comet  approached  very  near  the 
earth's  orbit;  and  it  was  calculated  that^  at  the  next^  in  1832, 
it  would  approach  still  nearer.  This  proximity  was^  however^ 
only  to  the  orbit  of  the  earthy  which  tiiat  of  the  comet  inter- 
sected in  such  a  manner^  that  when  the  comet  itself  crossed  the 
ecliptic^  on  the  22nd  of  October^  the  earth  was  at  no  less  a 
distance  than  forty-four  millions  of  miles.  But  had  the  latter 
been  then  a  month  in  advance  of  its  actual  place^  it  would  have 
passed  through  the  comet — "  a  singular  rencontre/'  writes  Sir 
John  Herschel^  in  his  Outlines,  "  perhaps  not  unattended  with 
danger.''  The  general  public,  indeed,  received  the  announce- 
ment that  the  comet's  orbit  intersected  the  earth's^  and  that 
therefore,  a  collision  was  at  some  time  possible,  with  feelings 
of  considerable  alarm.  The  celebrated  Olbers  showed  that 
such  a  collision,  or  rather  a  very  close  approach  of  the  earth 
and  comet  could,  according  to  the  laws  of  probability,  take 
place,  at  the  most,  only  once  in  about  2,500  years.  Much  to 
his  chagrin,  this  expression  was  perverted,  in  many  pubUca- 
tions,  into  a  very  different  one,  tiiat  a  collision  between  the 
earth  and  comet  would  actually  take  place  at  the  end  of  2,500 
years  from  that  time. 

The  first  place  at  which  the  comet  was  seen  in  the  year 
1832,  was  at  Eome,  on  the  25th  of  August,  being  detected 
early  in  the  morning  in  the  constellation  of  Auriga.  This  was 
by  the  use  of  the  excellent  ephemeris  of  Santini,  who  from 
that  time  has  kept  the  comet  under  his  protection.  At  the 
time  of  the  discovery  its  light  was  feeble  and  nebulous,  but  by 
the  28th  of  the  same  month,  it  had  considerably  improved. 
The  second  observer  was  Sir  John  Herschel,  at  Slough,  whose 
remarks  must  be  given  in  his  own  words  :  ^^  On  the  night  (^ 
the  23rd,  or  morning  of  the  24th,  of  September,  I  observed 
Biela's  comet,  and  again  next  morning  (24th-25th),  as  it  was 
then  a  bright  object,  and  found  without  the  least  difficulty.  I 
pursued  it  no  farther,  which  I  now  regret,  as  I  have  not  since 
heard  of  its  having  been  seen  so  early  elsewhere,  unless,  as  it 
is  said,  at  Rome,  which,  if  verified,  will  be  a  great  proof  of  the 
advantage  of  an  Italian  sky.  But  from  the  extreme  faintness 
of  it  in  the  equatorial,  on  the  2drd  and  24th  of  September,  I 
can  hardly  imagine  with  what  instrument  this  observation  can  ' 
have  been  made.  I  have  since  observed  it  on  the  4ih  and  5tk 
instant"*  (i.e.,  of  October).  By  a  "bright  object,"  in  the 
first  sentence.  Sir  J.  Herschel  evidently  meant  comparatively 
to  what  he  expected.  Nicolai  observed  it  at  Mannheim,  on 
the  21st  and  24th  of  October,  and  describes  it  as  being  a  small 
and  excessively  faint  nebulous  patch,  only  to  be  seen  by  great 
fitrajning  of  the  eye*     Bessel  also,  who  observed  it  at  Konigs* 

•  Att  Nach^  No.  238. 
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bergi  on  the  20tli  of  that  mouthy  states  that  a  small  star  near 
it  BO  enfeebled  the  comet  by  its  saperior  light  as  almost  com- 
pletely to  obscure  it.  The  renowned  Struve  observed  it  at 
Dorpat,  and  on  the  7th  of  November  saw  it  almost  centrally 
cover  a  star  of  the  ninth  magnitude.  Later  in  November^  the 
Comeths  light  became  somewhat  greater  and  more  condensed. 
At  the  Cape  of  Good  Hope  it  was  observed  until  1833,  January 
3,  by  Henderson,  who  states  tiiat  its  brightness  was  only 
nearly  the  same  as  that  of  Buckets  comet  during  part  of  its 
preceding  apparition.  It  passed  its  perihelion  on  the  28th  of 
November,  1832. 

On  its  next  return,  in  1839,  it  was  not  seen  at  all,  being 
too  near  the  sun.  But  on  the  succeeding  return,  in  the  years 
1845-6,  those  remarkable  phenomena  were  seen  which  have 
ever  since  made  Biela's  so  famous  amongst  comets.  In  October, 
1845,  Mr.  Hind  calculated  an  ephemeris  from  the  elements  of 
Santini,  but  he  failed,  notwithstanding  great  diligence,  in  being 
the  first  to  detect  the  comet.  An  Italian  sky  again  gave  the 
priority  to  the  observers  at  Home,  where  it  was  seen  by  De 
Vice  on  the  26th  of  November ;  and  on  the  28th,  Dr.  Gaile, 
at  Berlin  (the  same  astronomer  who  the  year  after  was  the  first 
to  see  Neptune  with  the  knowledge  of  its  planetary  character), 
also  succeeded  in  perceiving  it,  close  to  the  calculated  place.  It 
resembled  an  excessively  faint  nebula,  and  not  till  the  evening 
of  the  29th  of  November,  when  it  was  found  to  have  moved 
according  to  the  ephemeris,  did  the  Berlin  astronomers  feel 
convinced  that  it  was  actually  the  expected  comet.  Encke 
himself  declared  that  he  should  not  have  seen  it  had  it  not 
been  pointed  out  to  him,  and  for  several  nights  he  had  to 
assure  himself  of  its  existence.  Professor  Challis  observed  it 
with  the  Northumberland  telescope  at  Cambridge,  on  the  1st 
and  3rd  of  December. 

On  the  27th  of  January,  1846,  Mr.  Airy  wrote  to  the  Editor 
of  the  Astronomiische  Nachrichten — "Professor  Challis  has 
found,  and  the  observation  has  been  confirmed  by  Mr.  Hind, 
that  BieWs  comet  is  double.  Since  I  received  notice  of  this, 
the  weather  has  been  excessively  bad.  It  is  evidently  a  thing 
which  deserves  the  utmost  attention  of  astronomers.*'*  On 
the  29th  of  the  same  month,  Encke  wrofce  thus  to  the  same 
periodical:  "Biela's  comet  ofiers  so  remarkable  a  figure  that 
I  cannot  help  calling  attention  to  it.  Immediately  on  look- 
ing for  it  with  the  smaller  31 -feet  DoUond,  d' Arrest  found 
that  the  comet  consisted  of  two  completely  separated  cometary 
nuclei.  This  was  on  the  27th  of  January.  In  the  refractor  it 
appeared  the  same.  The  fainter  nucleus  is  to  the  north  of  the 
other.     There  is  in  both  a  trace  of  a  tail,  its  direction  being 

•  Ad.  Kaeh,y  No.  658. 
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in  both  perpendicular  to  the  line  connecting  the  two  nuclei. 
The  first  conjecture  was  that  we  had  a  second  comet  or  a 
nebula.  But  they  move  together  with  equal  velocity,  and  in 
the  same  direction/'  Chalhs  appears  to  have  been  the  first 
European  observer  of  this  extraordinary  appearance^  on  the 
loth  of  January.  Sir  John  Herschel  observed  it  on  the  28th, 
and  remarks,  "  What  surprised  me  was  the  roundness  of  the 
almost  detached  nebula,  and  its  distance."  Bessel,  at  Konigs- 
berg,  remarked  the  change  the  same  day  as  Professor  Challis. 
The  day  before  (January  14th),  he  states  that  he  saw  nothing 
unusual  in  its  appearance,  but  on  the  1 5th,  the  air  being  clear, 
and  the  moon  not  yet  risen,  he  saw  quite  distinctly  two  sepa- 
I'ated  nuclei,  the  one  from  three  to  four  times  as  bright  as  the 
other.  News  afterwards  arrived  from  America  that  this  ex- 
traordinary phenomena  had  been  seen  at  Washington  as  early 
as  January  13th,  by  Lieutenant  Maury,  who  then  thought, 
like  Enbke,  that  the  smaller  nucleus  was  a  nebula,  or  fainter 
comet  near  Biela ;  but  on  January  14th,  observing  before 
moonrise,  he  wrote  in  his  note-book,  "  Biela  has  a  companion 
close  aboard  !  The  acolyte  is  about  as  faint  as  Biela  was  in 
the  moonlight  of  the  12th.  Looking  through  the  comer  of  my 
eye,  I  can  catch  glimpses  of  a  tail  to  each.  Biela's  tail  reaches 
off  N.E.,  and  his  companion's  is  nearly  parallel  with,  but  slightly 
inclined  towards,  it.''*  The  first  suspicion  of  anything  unusual 
was  expressed  by  Mr.  Hind,  who,  on  the  19th  of  December, 
1845,  described  the  comet  as  being  ''  somewhat  elongated,  or 
pear-shaped,"  but  that  circumstance,  he  tells  us  himself,  was 
merely  mentioned  as  a  passing  notice,  such  distortion  being 
not  unfrequently  noticed  in  telescopic  comets. t 

Both  divisions  continued  to  travel  together  at  very  nearly 
the  same  real  mutual  distance,  although  from  their  respective 
visual  positions,  the  apparent  distance  considerably  increased. 
The  actual  distance,  however,  from  the  beginning  of  Februar}- 
until  the  middle  of  March,  continued  to  be  about  160,000 
miles.  Meanwhile,  some  very  extraordinary  changes  of  ap- 
pearance manifested  themselves.  Whereas,  at  the  time  of 
separation,  the  new,  or  companion  comet,  was  extremely  small 
and  faint  in  comparison  with  the  other ;  this  difference 
gradually  diminished  until,  on  the  10th  of  February,  the  two 
were  nearly  equal.  Afterwards,  the  new  comet  gained  u 
decided  superiarity  of  light  over  the  old,  presenting  also  a 
sharp  and  star-like  nucleus.  This,  however,  lasted  but  a  few 
days,  the  original  comet  re-asserting  its  superiority,  and 
becoming,  by  February  18th,  nearly  twice  as  bright  as  its 
companion,  which  now  began  to  fade  away,  and  ceased  to  be 
visible  after  the  15th  of  March,  although  its  originator  was 
•  Ast.  Nach.^  No.  561.  t  Hind's  ComeU,  p.  77. 


BieWs  Comet.  213 

seen  until  nearly  the  end  of  April.  Another  curious  phenome- 
non was  noticed  in  America  in  February.  The  companion 
cornet^  besides  its  tail,  extending  in  a  direction  parallel  to  that 
of  the  other,  threw  out  a  faint  streak  of  light,  like  a  bridge,  to- 
wards the  other,  whilst  the  latter  threw  out  additional  rays, 
presenting  the  appearance  of  a  cometary  nucleus  with  three 
tails,  one  forming  an  archway  of  cometary  matter  extending  to 
the  nucleus  of  the  companion  comet. 

The  comet  was  also  observed  after  its  division  by  Otto 
Struve,  with  the  great  refractor  at  the  magnificent  observatory 
at  Pulkowa,  in  Russia,  of  which  place  his  distinguished  father, 
Wilhelm  Struve,  was  then  Director,  and  in  which,, since  his 
father^s  death,  he  has  so  worthily  succeeded  to  his  oflSce. 
From  his  observations  on  the  19th  and  21st  of  February,  the 
drawings  were  made,  representations  of  which  are  given  in 
Figs.  1  and  2  of  our  Plate.  They  show  the  change  in  the 
appearances  of  the  two  nuclei  during  that  short  time. 

At  this  return  the  comet's  perihelion  passage  took  place 
on  the  nth  of  February.  The  last  day  it  was  observed  was 
on  the  27th  of  April,  by  Professor  Argelander,  at  Bonn,  near 
Cologne. 

Of  course  its  next  apparition  was  eagerly  expected,  though, 
from  its  position  on  that  occasion,  it  could  only  be  visible  for  a 
short  time.  Again  was  it  first  seen  at  Rome ;  this  time  by 
Father  Secchi,*  on  the  26th  of  August,  1852,  at  about  half- 
past  3  o'clock  in  the  morning.  Shortly  after  that  hour,  it 
centrally  covered  a  small  star  of  the  9- 10th  magnitude,  pro- 
ducing the  appearance  only  of  a  slight  nebulosity  surrounding 
the  star.  On  the  morning  of  the  sixteenth  of  September,  the 
same  astronomer  saw  also  the  separated  companion  comet : 
it  was  very  faint,  without  nucleus,  and  of  elongated  figure,  the 
elongation  being  on  the  opposite  side  to  the  sun.  The  obser- 
vation was  altogether  very  difficult,  because,  almost  as  soon  as 
the  comet  got  out  of  the  mists  of  the  horizon,  its  light  was 
enfeebled  by  the  increasing  twilight.  Two  nights  afterwards 
it  was  observed  at  Berlin.  Subsequently  it  was  seen  at  Gam- 
bridge  :  the  shape  was  elongated,  but  the  companion  was  not 
perceived.  There  was,  however,  another  witness  of  the  con- 
tinued duplicity,  namely.  Otto  Struve,  who  again  observed  the 
comet  with  the  powerful  refractor  at  Pulkowa,  near  St.  Peters- 
burg. He  first  saw  it  on  the  18th  of  September,  but  could 
then  only  perceive  one  of  the  nuclei,  which  proved  to  be  the 
northernmost  of  the  two,  and  not  the  one  first  seen  at  Rome, 
which  was  the  only  one  observed  at  Cambridge,  so  much  had 
the  relative  brightness  changed.  Struve  describes  it  as  being 
in  amount  of  light  about  equal  to  a  star  of  the  8-9th  magni- 

•  ML  Nach.,  Ko.  822. 
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tude,  with  scarcely  a  decided  nacleus^  but  a  condensation  of 
light  towards  the  centre.  Two  days  afterwards  (Sept.  20) 
the  nucleus  had  become  decided^  and  that  of  the  other  division 
of  the  comet  was  also  perceived,  of  scarcely  inferior  brightness. 
Fig.  3  gives  a  very  correct  representation  of  a  drawing  made 
by  Struve  on  that  day.  On  September  28rd  the  nucleus  of  the 
&inter  cornet^  or  division  of  comet,  was  hardly  perceptible. 
On  September  26th,  another  drawing  was  made,  represented 
in  Pig  4.  The  brighter  comet  was  now  oblong  in  shape,  the 
other  much  fainter.  On  repeating  the  observation  on  Sept. 
28th,  the  second  nucleus,  or  the  one  fii*st  seen  at  Rome,  was  not 
distinguished  at  all;  the  other  was  seen  and  observed  with 
some  haste,  because  of  the  increasing  twilight.  This  was  the 
last  observation  made  anywhere.*  It  must  be  remarked  that 
the  mutual  apparent  distance  of  the  two  nuclei  was  considerably 
greater  than  in  1846.  The  distance,  however,  of  the  comet 
from  the  earth  was  about  twice  as  great  as  when  it  was  in 
perihelion  in  that  year,  viz.^  126  instead  of  56  millions  of 
miles. 

At  the  next  return  to  perihelion,  in  1859,  the  comet  was 
too  near  the  sun  to  be  seen.  It  cannot,  therefore,  be  [said 
whether  it  did  return  or  not. 

The  next  appearance,  in  1865-6,  was  most  eagerly  expected, 
and  the  comet  was  most  diligently  looked  for  at  nearly  all  the 
great  observatories,  but,  to  the  great  disappointment  of  astro- 
nomers, it  was  nowhere  seen.  The  conclusion  from  the  failure 
of  these  attempts  to  recover  the  lost  wanderer,  seems  to  be, 
that  it  is  completely  dissipated ;  and  this  concltision  Professor 
d' Arrest,  who  devoted  with  great  zeal,  on  every  possible  oppor- 
tunity, the  fine  instrument  he  now  has  at  his  command  at 
Copenhagen  to  the  search,  has  not  hesitated  recently  to  ex- 
press with  considerable  confidence.f  This  dissipation  we  may 
presume  to  be  a  consequence  of  the  same  feebleness  of  attrac- 
tion which,  in  1846,  caused  its  separation  into  two  portions. 
And  yet  it  was  with  this  dispersed,  scarcely- cohering  matter, 
that  all  Europe,  in  1832,  was  alarmed  at  the  possibility  of  a 
collision.  Again  and  again  has  astronomy  been  asked  whether 
she  can  indicate  the  means  whereby  the  Almighty  will  one 
day  accomplish  the  destruction  of  our  globe?  Again  and 
again  has  she  answered  in  the  negative.  There  have  also 
been  those  who  have  demanded  of  her  the  steps  by  which  He 
was  pleased  to  create  this  scheme  of  thiugs,  this  beautiful 
system,  this  wondrous  kosmos  of  which  our  earth  and  our- 

*  Mefnoires  de  rAeademie  Imperiale  de9  SdeneeM  de  8t,  Pefarsbwy.  Sizii^iiM 
S6rie.    Sciences  Mathematiques  et  Phjsiqucs,  Tome  YI. 

t  Ast.  Nach.y  No.  1624.  A  translation  by  myself  is  giren  in  the  AHronomieal 
Seffitter  for  March  1867. 
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selves  compose  parks.  Theories  hare  been  formed  from 
astronomical  facts,  but  such  theories  have  alwajs  been 
deficient  in  anything  like  firm  foundation,  in  aught  but  a  kind 
of  plausibility.  The  one  solid  answer  remains  alone  in  all  its 
grand  simplicity — ''He  spake^  and  it  was  done;  He  com- 
manded, and  it  stood  fast.'' 


PEBSH  NOTES  ON  THE  CRATER  LINNE,  AND 
SUPPOSED  LUNAR  ERUPTIONS. 

Ths  Astron.  Nachr.  publishes  a  letter  from  Schmidt,  in  whidi 
he  says,  that  ''  at  the  time  of  Lohrmann's  and  Madler's  work, 
from  1822 — 32,  Linne  was  more  than  5000  toises  wide,  and  had 
a  very  deep  crater,  plainly  visible  as  such,  and  when  near  the 
phase,  more  or  less  in  shadow.  It  was  the  third  in  size  of  If. 
SereniifUis^  craters,  and  was  seen  and  described  by  Schroter  in  . 
1841 — 3,  and  byme.''  What  seems  deficient  is, positive  evidence 
of  the  crater-form  appearance  of  Linn^,  at  a  more  recent  date — 
say  shortly  before  16th  Oct.,  1866,  since  which,  Schmidt  states 
that  no  crater  has  been  visible.  His  words  in  this  letter  are : 
^*  At  least  since  Oct.  1 6th,  1866,  the  crater  form  of  Linn^  at  a 
time  of  oblique  illumination  cannot  at  all  bo  recognized,  (c2ur- 
chans  nicht  warhgpnomn&n  werden) .  The  Athens  refractor  shows 
at  times  in  the  interior  a  fine  black  point  {feinen  schwarzeii 
punkt),  300  toises  (1918*4  English  feet),  in  diameter.^' 

Schmidt  further  observes  that  in  high  illuminations  Linne 
is  always  visible  as  a  light  spot,  and  has  been  so  for  more  than 
twenty  years;  and  then  comes  the  following  passage,  which 
should  be  considered  in  connection  with  the  following  letter  of 
Secchi^s  to  the  French  Academy,  and  with  the  fact  that  seveml 
English  observers  have  noticed  a  more  or  less  distinct  black 
spot. 

^'  If  strong  eye  pieces  of  500  to  1000  times  magnification 
occasionally  give  indications  of  a  crater-form,  it  is  especially 
necessary  to  state  whether  ouch  crater  is  deeply  shadowed,  and 
has  the  old  diameter.  If  such  were  the  case,  at  present,  large 
telescopes  would  not  be  necessary,  and  the  questions  now 
raised  would  not  have  been  propounded.'^ 

Schmidt  further  states  that  he  has  satisfied  himself  by 
observations  during  four  lunations  that  Linn6  is  now  "  never  to 
be  seen  as  a  crater  of  the  normal  type.'' 

At  a  recent  meeting  of  the  Imperial  Academy  of  Vienna, 
Herr  Haidinger  read  a  letter  from  Schmidt,  detailing  sundry 
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facts  wLicli  are  already  in  tlie  possession  of  our  readers^  and 
treated  the  appearances  presented  by  Linn^  as  the  first  proof 
furnished  with  perfect  certainty  of  a  change  in  the  moon's 
surface.  Herr  Haidinger  likewise  read  a  second  letter  from 
Schmidt^  which  we  give,  as  translated  by  W.  J.  Lynn,  Esq., 
P.R.A.S.,  from  the  Cologne  Joui-nal : — 

'^  An  eruption  of  vapour  or  ashes  is  not  probable,  because  a 
shadow  of  that  which  covered  the  crater  would  be  thrown  at 
sunrise  and  sunset,  but  this  is  never  the  case ;  such  must,  also 
be  visible  at  the  phase,  which  is  not  the  case.     Had  the  crater 
sunk  below,  in  its  place  a  great  shadow  would  be  visible  during 
the  phase.     Had  the  ring-mountain  been  destroyed,  the  frag- 
ments would  throw  shadows,  which  also  is  not  the  case.     Had 
the  crater  been  filled  up  by  an  eruption  of  fluid  or  powdery 
matter,  without  overflowing,  the  interior  black  shadow  at  sun- 
rise and  sunset  would  indeed  disappear,  but  there  would  remain 
a  hill,  throwing  a  shadow  on  the  outside.    This  was  the  appear- 
ance seen  by  Schroter  in  1790,  in  the  central  crater  of  Posido- 
nius,  and  by  Julius  Schmidt,  in  the  same  object,  in  the  month 
.  of  February,  1849.     But  such  a  mass  of  matter  may  also  have 
flowed  out  over  the  outside  banks,  and  covered  the  surrounding 
declivity,  with  very  gradually  sloping  incUnation.     This  would 
prevent  the  casting  of  a  shadow  outside  at  the  phase.     Such 
an  event  would  explain  all  the  phenomena  presented  by  Linn^, 
and  it  is  the  kind  of  event  which  in  the  mud  volcano  of  the 
peninsula  of  Taman,  so  closely  described  by  Abich,  has  so 
striking  an  analogue  upon  our  earth.      The  spreading  of  the 
overflowing  bright  mass  over  the  dark  plain  gives  occasion  to 
the  origin  of  broad  formations  similar  to  a  halo,  which  are  fre- 
quently seen  upon  the  moon,  especially  in  the  so-called  'Maria/ 
Here  lies  the  key  to  new  enquiries  and  points  of  view ;  a  hope 
for  the  future.'' 

'^  Herr  Schmidt  had  already  received  information  from  Mr. 
W.  R.  Birt,  of  London,  one  of  his  correspondents,  that  the 
latter  had  also  confirmed  the  £act  of  the  disappearance  of  the 
crater  Linne,  and  that  an  account  thereof  had  been  communi- 
cated, by  a  circular  of  the  Lunar  Committee,  to  astronomers 
interested  in  it." 

"Thelong  and  indefatigable  exertions  of  our  highly-honoured 
friend,  Julius  Schmidt,  have  therefore  been  crowned  by  a  result 
for  which  even  Madler,  although  he  did  not  resign  the  hope, 
remarked,  however,  that  although  he  had  laboured  to  discover 
traces  of  changes  on  the  moon's  surface,  he  was  obliged  to 
confess  that  all  the  labour  hitherto  spent  upon  that  object  had 
led  to  no  positive  result."  {The  Natural  Sciences,  etc.,  vol.  iii. 
p.  573.) 

"What  agonizing  interest  would  this  event  have  given  to  our 
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immortal  Humboldt,  who,  in  Ids  Kosmos,  places  together  in 
their  order,  Lohrmann,  Madler,  JnUus  Schmidt,  for  their 
instrnctive  and  original  labours  upon  the  moon  (for  example, 
in  vol.  iy.,  pp.  614  and  615)  and  who  constantly  took  interest 
in,  and  recognized  with  pleasure  the  value  of  the  results  of  the 
labours  of  the  latter.^' 

"  Our  readers  will  peruse  with  interest  the  following 
Remarks  on  thb  above  by  W.  R.  Bibt,  F.R.A.S. 

'^  One  of  the  most  important  features  in  the  above  sketch 
of  hypotheses  is  that  of  the  mud- volcano  being  the  terrestrial 
analogue  of  the  phenomenon  recently  observed  on  the  Mare 
Sercnitatis.  As  Dr.  Schmidt  very  justly  remarks,  the  appear- 
ance presented  by  Linn6  receive  an  explanation  on  this  view. 
In  the  very  interesting  paper  on  the  mud- volcanoes  and  salt  lakes 
in  the  Crimea,  by  Professor  Ansted  (Intellectual  Obsebveb, 
vol.  viii.,  p.  409)  it  is  recorded — the  well-known  naturaUst, 
Pallas,  being  the  authority — that  in  the  year  1794,  on  the  27th 
of  February,  from  the  cone  near  the  delta  of  the  river  Kuban, 
large  quantities  of  mud  were  thrown  out,  accompanied  by 
flame,  which  continued  half  an  hour,  and  rose  to  a  height  of 
150  feet  above  the  ground.  The  height  of  the  cone  was  250 
feet.  The  mud  thus  thrown  out  is  said  to  have  spread  over 
the  plain,  but  the  rapid  eruption  was  soon  over.  Twenty  years 
afterwards,  Engelhardt  mentioned  two  craters,  each  about  50 
feet  in  diameter.  At  present,  after  a  further  interval  of  more 
than  fifty  years,  the  vent  is  nearly  closed  up,  although  the  cone 
rises  at  least  250  feet  above  the  plain  of  the  delta,  and  possesses 
a  crater  of  a  very  distinct  form. 

"  It  is  highly  probable  that  the  eruption  in  Linne  was  sudden, 
and,  taking  into  consideration  the  size  and  depth  of  the  crater, 
a  very  considerable  quantity  of  matter  must  have  been  injected 
from  below.  In  my  former  remarks  on  the  phenomenon  (In- 
tellectual Observer,  vol.  x.,  p.  444),  I  suggested  that  the  crater 
itself  had  been  concealed,  but  it  appears  from  Dr.  Schmidt's, 
as  well  as  from  the  English  observations,  that  the  crater  is  not 
only  actually  yj/fcd,  but  that  a  hill  of  nearly  2000  English  feet 
in  diameter,  and  about  40  feet  high,  exists  where  a  deep  cavity 
was  formerly  seen. 

'^  The  fine  black  point  and  white  summit  are  interesting,  and 
are  features  which  should  be  most  assiduously  watched, 
especially  by  means  of  large  apertures.  Mr.  Webb  (see  In- 
tellectual Observer,  vol.  x.,  p.  442)  records  tho  discovery  of  a 
minute  pit  on  the  summit  of  a  mountain  north  of  Aristotelis. 
Of  the  recent  formation  of  the  hill — ive  may  now  say — on  Linn6, 
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there  can  be  no  doubtj  it  having  been  recorded  by  several  ob- 
servers. I  also  mention  (Intellegtuai.  Observes,  vol.  x.^  p.  445) 
a  somewhat  similar  object  on  the  Mare  Crisiam^  west  of  Picard. 
The  evanescent  or  permanent  character  of  these  and  similar 
objects  it  would  be  well  to  determine.  In  his  last  communica- 
tion to  me^  Dr.  Schmidt  mentions  a  faint^  light  tail^  of  about 
4*6  English  miles  in  lengthy  perhaps  analogous  to  the  streaks 
from  Messier.  This  he  did  not  remark  until  Jan.  24,  1867. 
It  may  have  originated  from  a  further  overflow  of  the  matter 
filling  the  crater.  This  also  is  an  object  deserving  of  attention. 
"  The  similarity  of  the  reflective  power  of  Linne  under  a 
high  illumination,  both  before  and  after  the  change  that  has 
tdcen  place,  is  curious.  It  appears  to  indicate  that  whatever 
may  be  the  nature  of  the  injected  material,  its  reflective  power 
is  much  the  same  as  that  of  the  interior  surface  of  the  former 
crater  during  the  last  20  years ;  and,  comparing  it  with  the 
records  which  we  have  of  the  former  brightness  of  Linn^,  the 
reflective  poiver  has  deelinsd  of  late  years.     (Intellectual  Ob- 

8EBVEB,  vol.  X.,  p.  446.) 

'*  Connected  with  this  subject,  we  find — ^very  extensively 
indeed — scattered  over  the  moon's  surface,  especially  at  the 
time  of  full,  both  small  and  large  bright  spots,  some  of  which, 
when  near  the  terminator,  are  seen  as  craters;  while  others, 
even  under  the  greatest  ampHfication,  exhibit  nothing  whatever 
of  the  crater-form.  The  Rev.  W.  R.  Dawes  notices  spots  of 
this  nature  in  his  interesting  description  of  the  small  craters 
which  he  observed  on  Plato  in  January  and  April,  1863  {Monthly 
Notices  of  the  Royal  Astronomical  Society ^  vol.  xxiii.,  p.  222).  It 
would  be  well  for  observers  carefully  to  watch  from  time  to 
time  these  bright  spots,  especially  as  we  have  now  a  veritable 
instance  of  the  formation  of  one,  which  possibly  may  undergo 
further  change,  and  it  is  not  unlikely  that  changes  may  be 
detected  in  some  others.  As  a  large  number  of  these  bright 
spots  aro  found  on  the  Maria,  monographs  of  the  craterology  of 
each  Mare,  such  as  I  have  attempted  for  the  Mare  Orisium, 
would  be  very  valuable.  See  Report  of  the  British  Association  for 
the  Advancement  of  Science,  1865,  p.  292. '' 

Products  of  Volcakic  Actiok. 

With  a  view  to  facilitate  a  comparison  between  lunar  and 
terrestrial  volcanic  action,  the  following  facts  and  considerations 
may  be  useful. 

Volcanic  action  on  the  earth  results  from  a  highly  heated 
condition  of  large  masses  of  matter  below  the  surface  of  the 
globe;  but  it  is  not  necessarily,  or  even  probably,  directly 
connected  with  a  great  internal  molten  sea^  such  as  many  geo- 
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legists  imagine  to  exist  beneath  the  solid  crust  of  our  planet. 
The  depth  of  earthquake  movements^  or  rather,  of  the  focas  of 
earthquake  disturbance,  has  been  investigated  by  Mr.  Mallet, 
in  his  work  on  the  Neapolitan  earthquake  of  1857,^  and  from 
mathematical  considerations,  applied  to  actual  observations, 
he  arrived  at  the  conclnsion,  ''that  out  of  twenty-six  separate 
wave  paths,  twenty-three  started  from  the  seismic  vertical,  at  a 
depth  of  about  7^  geographical  miles,  or  of  43,284  feet.  The 
maximum  depth  is  84*  geographical  miles,  or  49,359  feet,  and 
the  minimum  depth  is  2|  geographical  miles,  or  16,705  feet. 
Eighteen  of  the  wave  paths  start  from  the  seismic  vertical 
within  a  vertical  range  in  depth  of  12,000  feet,  and  having  a 
common  focal  depth  of  5^  geographical  miles,  or  of  34,930  feet, 
which  may  be  taken  as  the  depth  of  the  focus.  The  extreme 
vertical  range  between  maximum  and  minimum  depth  is  82,654" 
feet.  On  examining  the  diag^ram,  however,  having  regard  to 
the  points  in  the  seismic  vertical  where  the  wave  paths  start 
thickest,  it  will  be  apparent  that  the  probable  vertical  depth  of 
the  focal  cavity  itself  does  not  exceed  3  geographical  miles,  or 
18,225  feet  at  the  oateide.'' 

Applying  the  same  principle  of  calculation  to  the  Lu^er 
earthquake  phenomena  of  South  America,  he  considers  that 
the  greatest  probable  depth  of  earthquake  action  is  somewhat 
less  than  thirty-one  geographical  miles,  and,  ''  therefore,  only 
just  touches  the  depth  which  upon  received  notions,  as  to  the 
increment  of  hypogeal  temperature,  is  supposed  to  form  the 
upper  surface  of  the  imaginary  ocean  of  liquid  lava  of  the  eartVs 
interior.^' 

The  connexion  between  earthquakes  and  volcanoes  is  gene- 
rally admitted,  and  though  earthquakes  frequently  occur  at 
considerable  distances  from  volcanoes,  an  eruption  of  the  latter 
usually  acts  as  a  asfetY  valve,  and  lets  out  highly-heated  materials 
which  would  otherwise,  by  their  efforts  of  expansion,  produce 
tremendous  shocks.  Volcanoes,  like  earthquakes,  may  result 
from  chemical  actions  at  the  moderate  depths  spoken  of  by  Mr. 
Mallet,  and  if  this  is  the  case  on  the  earth,  it  may  be  so  like- 
wise on  the  moon. 

On  the  earth,  the  magnitude  of  volcanic  forces,  whether 
exhibited  in  eruptions  or  earthquakes,  seems  to  stand  in  fre- 
quent, if  not  constant  relation  to  the  height  of  mountain  chains, 
and  the  depths  of  the  foci  of  disturbance  probably  vary  consider- 
ably, as  Mr.  Mallet  suggests.  If  we  apply  this  principle  to  the 
moon,  linne  would  be  connected  with  the  volcanic  district  of 
the  Caucasus  and  the  Apennines,  which  are  amongst  the  high- 
est  of  the  lunar  chains,  the  former  reaching  an  extreme  elevation 
of  17,188  Paris  feet,  and  the  latter  of  16,934  Paris  feet,  or  one- 

*  lirtt  Ftincipl€9  qf  Ohterotttional  SoimUogif, — Ohapman  and  Hall. 
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twelfth  more  English  feet,  and  would  therefore  be  very  nearly, 
if  not  qoite  in  a  region  of  maximum  volcanic  force. 

The  moon  offers  no  positive  evidences  of  having  had  its 
surface  modified  by  aqueous  action,  and  if  no  sach  action  has 
occurred  on  an  extensive  scale,  the  appearances  presented 
may  be  those  of  a  much  more  primitive  condition  than  are 
now  found  on  our  earth.  The  larger  craters  may  date  back  to 
a  period  of  igneous  plasticity,  and  eruptive  action  may  now  be 
on  a  much  smaller  scale,  and  also  more  local  in  character,  than 
it  was  in  former  ages  when  the  surface  was  less  solid,  and  the 
heat  below  the  surface  more  equally  difiused  and  more  intense. 

The  matters  erupted  by  terrestrial  volcanoes  are  vaporous 
and  gaseous  as  well  as  solid,  and  water  frequently  occurs  in 
what  are  called  '^  igneous  rocks.*'  Following  Cottars  division,* 
such  rocks  are  arranged  in  the  two  classes,  volcanic  dndplutonic, 
the  former  comprehending  such  as  ^^  have  solidified  at  or  near 
the  surface,  and  the  latter  those  which  have  solidified  at  a  con- 
siderable depth  in  the  interior  of  the  earth.*' 

Taking  tJie  whole  range  of  igneous  rocks,  Cotta  gives  the 
following  '^  extreme  average  values  of  their  chemical  consti- 
tuents ": — 

Silica 50—80 

Alumina 10 — 25 

Peroxide  and  protoxide  of  iron     .  1 — 25 

Lime 0 — 16 

Magnesia 0—12 

Potash 0—10 

Soda 0—7 

Water 0—5 

Another  division  of  igneous  rocks  refers  to  their  being 
richer  or  poorer  in  silica,  which  behaves  like  an  acid.  Those 
most  rich  in  this  constituent  are  called  acidic,  and  those  less 
rich  basic,  and  both  kinds  frequently  contain  small  quantities 
of  water. 

When  terrestrial  eruptions  occur,  vapours  of  water,  sulphur, 
etc.,  and  gases,  are  abundantly  emitted.  In  the  words  of  11, 
St.  Claire  DeviUe,  ^'lava  never  flows  forth  without  bringing 
with  it  immense  quantities  of  gaseous  matters  and  vapours. 
These  last  may,  indeed,  appear  singly,  but  everything  indicates 
that  they  escape  from  stony  masses  in  fusion  situated  more 
deeply .'^t  Water  coming  into  contact  with  such  masses  must 
be  immediately  converted  into  high  pressure  steam;  and 
wherever  large  quantities  of  vaporized  substances  are  emitted, 

*  Cotta's  Soekt  CloMifled  and  2)««cr/6e<i->  Longmans, 
t  CamjfUi  Sendus,  No.  26, 1866. 
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their  condensation,  as  they  become  cooler,  gives  rise  to  the  great 
masses  of  cloud  and  smoke  which  form  so  striking  a  feature  in 
most  eruptions.  Water  is  acknowledged  by  all  authorities 
to  play  a  very  important  part  in  all,  or  nearly  all,  varieties  of 
terrestrial  volcanic  action,  and  if  the  volcanoes  of  the  moon 
perform  their  functions  without  its  assistance,  they  must  differ 
widely  from  those  of  the  earth. 

The  supposition  of  a  mud  volcano  in  the  moon  includes  the 
belief  that  water  exists  in  that  body  in  cavities  below  the 
surface,  if  not  upon  it.  But  if  water  is  poured  forth  in  com- 
pany with  solid  matters,  might  we  not  expect  to  see  clouds  and 
vapours?  If  the  moon  has  no  atmosphere,  as  is  commonly 
asserted,  evaporation  from  mud  or  wat^r  emitted  by  a  volcano 
would  be  very  rapid,  and  if  the  total  quantity  was  very  small, 
condensation  would  be  inconspicuous  even  when  the  lunar 
temperature  declined  during  the  evening  and  night  of  our 
satellite. 

The  appearances  of  Linn^  are  such,  that  if  we  are  satisfied 
it  was  an  empty  hollow,  or  crater,  a  few  years  ago,  we  must 
regard  it  as  having  been  filled  to  overflowing  with  some 
erupted  material.  K  mud,  then  much  vapour  might  be  ex- 
pected. If  liquid  lava,  vapour  and  cloud  would,  wo  should 
suppose,  have  been  formed  at  the  time  of  the  eruption,  unless 
lunar  volcanoes  differ  in  their  action  from  those  of  our  earth, 
or  the  absence  of  an  atmosphere  causes  instant  evaporation, 
and  precludes  noticeable  condensation.  Actions  of  this  kind 
might  impair  the  visibility  of  particular  objects  while  they  were 
in  process. 

There  are  on  the  moon  an  immense  number  of  spots,  much 
resembling  the  present  appearance  of  Linn6 ;  and  if  they  had 
a  similar  origin,  what  are  we  to  suppose  has  become  of  all  the 
water  vapour  that  must  have  been  poured  forth  upon  the  mud 
hypothesis?  Under  the  receiver  of  an  air-pump.  Dr.  Miller 
states,  that  water  may  be  made  to  boil  at  a  temperature  of 
70°,*  and  Sir  John  Herschel  thinks  it  possible  that,  during 
the  lunar  day,  the  moon^s  surface  "  may  jwssihly  be  heated  to 
a  degree  much  exceeding  that  of  boiling  water.^' 

Sir  J.  Herschel  also  says  that  we  are  entitled  to  conclude 
tlio  non-existence  of  an  atmosphere  one  1980th  part  as  dense 
as  that  of  our  earth,  as  the  presence  of  such  an  atmosphere 
would  give  rise  to  a  refraction  that  would  be  observed  during 
the  occultation  and  reappearance  of  stars.  Under  such  cir- 
cumstances, if  any  great  quantity  of  water  has  at  various 
times  been  poured  forth  by  volcanoes  from  internal  cavities,  it 
must  have  been  rapidly  absorbed,  and  held  fast  by  chemical 
action,  or  an  atmosphere  of  vapour  would  be  detected. 

*  JElements  of  Chemutfy. 
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Sbcchi  on  LniTH^. 

Father  Secclii  has  sent  to  tho  French  Acadeiny  a  letter 
dated  from  Bome^  14th  Feb.,  1867,  in  which  he  says,  "  On  the 
evening  of  the  10th,  between  nine  and  ten  o'clock,  the  crater 
(Linn6)  entered  into  the  sun^s  light,  and  close  by  the  limiting 
circle  a  small  prominent  point  was  seen  with  a  little  shadow, 
and  round  this  point  an  in*egiilar  circular  corona,  very  flattened. 
The  weakness  of  the  light  and  the  proximity  of  the  moon  to 
the  horizon  did  not  allow  the  observations  to  be  prolonged. 
On  the  11th,  in  the  evening,  Linn^  had  already  advanced  into 
the  light,  and  at  seven  o'clock,  a  very  small  crater  was  distinctly 
seen,  surrounded  by  a  brilliant  white  aureole,  which  glittered 
against  the  dark  ground  of  M.  Serenitatis.  The  size  of  the 
orifice  of  the  crater  was  at  most  :j  of  a  second,  and  the  aureole 
was  a  little  larger  than  Sulpicius  Gallus.  I  insist  on  this  com- 
parison because  it  shows  that  Beer  and  Madler  could  never 
have  figured  a  crater  as  big  and  as  well-marked  as  that  which 
they  assigned  to  Linn^,  for  the  white  spot  which  at  present 
exists  ;  in  fact  Sulpicius  Gallus  is  actually  much  larger  than  the 
little  crater  which  forms  the  centre  of  the  spot.  This  last  is 
even  smaller  than  those  craters  which  are  indicated  merely  by 
letters,  without  names,  and  which  are  distributed  at  great 
distances  in  M,  Serenitatis,  It  caimot  be  doubted  tbat  a 
change  has  taken  place,  and  it  seems  probable  that  an  eruption 
has  filled  the  ancient  crater  with  a  material  white  enough  to 
look  bright  against  the  dark  ground  of  the  sea.'' 
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Amona  several  discoyeries  of  Anglo- Saxon  cemeteries  annonnced 
wiihin  the  last  few  weeks,  one  appears  to  present  some  features  of 
special  interest.  In  the  parish  of  Woodstone,  within  a  mile  of  the 
city  of  Peterborough,  a  spot  was  dng  for  the  purpose  of  obtaining 
gravel,  in  the  course  of  which  operation  aboat  twenty  skeletons 
were  disinterred,  accompanied  with  the  usual  objects  found  in  the 
Anglo-Saxon  cemeteries,  especially  within  the  limits  of  East  Anglia. 
Among  these  are  to  be  remarked  the  cruciform  fibulee,  of  which  there 
were  a  certain  number,  but  of  rather  plain  design.  Among  the 
circular  fibulsB  some  were  saucer-shaped,  a  class  which  is  now  con- 
sidered to  have  been  peculiar  to  the  West  Saxons,  and  therefore 
the  circumstance  of  finding  them  in  a  cemetery  in  the  neighbour- 
hood of  Peterborough  is  worthy  of  remark.  Other  round  fibulsd 
were  mere  round  plates  of  bronze,  but  with  simple  and  rather 
peculiar  ornament,  with  hinges  on  the  reverse  side.  Bosses  of 
shields,  small  spcar-heads,  and  knives,  were  found  in  abundance,  but 
not  a  single  example  of  the  long  sword.  Among  other  objects  were 
several  small  buckles,  and  many  beads  in  amber,  earthenware,  and 
glass,  the  latter  chiefly  green  and  blue.  We  have  often  had  occasion 
to  remark,  that  among  our  early  Anglo-Saxon  forefathers  beads 
were  worn  by  the  men  equally  with  the  women,  and  we  have  found 
more  than  once  a  regular  necklace  round  a  man's  neck.  Perhaps 
they  were  considered  as  carrying  with  them  something  of  dignity, 
as  well  as  being  objects  of  finery.  We  are  informed  that  in  one 
case,  in  the  cemetery  found  at  Woodstone,  a  string  of  beads  was 
suspended  across  the  bosom,  one  end  attached  to  a  fibula  on  each 
breast.  The  bodies  appear  to  have  been  all  interred  entire,  whereas 
cremation  and  urn-burial  appear  more  usually  to  have  prevailed 
among  the  Angles.  They  lay  for  the  most  part  east  and  west,  but 
some  lay  exactly  north  and  south.  Two  urns  of  earthenware  were 
found,  but  they  were  plain,  and  without  ornament  or  pattern. 

The  exploration  of  the  Treveneage  Gave,  near  Penzance,  has 
been  concluded  for  the  present ;  chiefly,  we  fear,  because  the  funds 
in  hand  were  expended.  Among  the  miscellaneous  objects  last 
turned  up  was  an  earthenware  spindle* whorl,  an  object  much  more 
rarely  found  of  this  material  than  of  stone.  It  resembles,  in 
appearance  and  size,  one  of  similar  material  figured  in  Sir  John 
Lubbock's  Pre-historic  TwieSy  which  came  from  a  Swiss  Lake-dwell- 
ing. Many  more  fragments  of  pottery  also  have  been  found,  but 
not  a  sufficient  number  of  any  one  suite  to  form  a  complete  vessel, 
though  the  shape  of  three  have  been  tolerably  well  determined  by 
the  fragments.  One  of  these,  about  nine  inches  in  its  greatest 
diameter,  made  of  fine  light  brown  clay,  highly  finished  on  the 
wheel,  and  glazed  black  without,  is  evidently  Roman.  The  second, 
which  is  fifteen  inches  high,  of  rather  coarse  clay,  and  also  wheel- 
formed,  is  of  a  form  which  is  not  very  characteristic  of  a  period, 
but  appears  to  be  copied  from  Roman.  The  third,  wldch  is  glazed 
black  on  both  sides,  suggests  strongly  the  notion  of  Anglo-Saxon. 
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They  all  give  us  the  notion  of  their  being  rather  late  Roman,  or  of 
the  period  immediately  following,  but  to  what  kind  of  settlement 
they  belonged  here  it  is  very  difficult  to  guess  with  the  extent  of 

onr  present  knowledge.  The  cave  is 
contained  within  an  area  snrronnded 
by  a  ditch  or  fosse,  and  containing 
abont  half  an  acre  of  ground.  Its 
position,  and  the  passage  from  which 
it  was  entered,  will  be  best  under- 
stood by  the  slight  plan  here  given, 
where  a  represents  the  cave,  h  the 
passage,  and  c  c  the  ditch  of  inclo- 
sare.  Numerous  fragments  of  bones 
were  found  in  the  cave,  some  evidently  belonging  to  a  large  animal, 
but  in  general  they  were  so  much  calcined  that  it  was  difficult  to 
decide  upon  their  character.  Some  fragments  were  supposed  to  be 
human,  and  the  directors  of  the  excavations  appear  to  be  inclined 
to  the  belief  that  the  cave  has  been  at  some  time  used  for  sepulchral 
purposes. 

A  short  time  ago,  the  remains  of  a  Roman  Villa  were  uncovered 
near  Tract  Park,  in  the  neighbourhood  of  Bath.  The  farm  on  which 
it  was  situated  was  named  Cold  Harbour,  a  name  often  found  at- 
tached to  Roman  sites.  At  a  recent  meeting  of  the  Bath  Natural 
History  and  Antiquarian  Field  Club,  the  Rev.  Prebendary  Scartb 
gave  an  interesting  account  of  the  discoveries  made  in  the  course  of 
the  excavations.  Before  they  were  undertaken,  numerous  fragments 
of  Roman  pottery,  tile,  and  cut  stone,  were  seen  lying  about  an 
arable  field  adjacent  to  the  pasture  field  in  which  the  villa  stood ; 
and  in  the  next  arable  field  are  the  remains  of  an  ancient  cromlech, 
two  upright  stones  of  which  now  only  remain,  although  within 
memory  there  existed  a  third,  and  the  whole  was  capped  by  another 
large  stone.  All  these  remains,  as  we  understand,  were  inclosed 
within  a  rectangular  earthen  boundary,  inclosing  a  space  of  about 
two  acres.  Walls  within  were  soon  traced,  running  at  right  angles, 
and  the  excavations,  as  they  proceeded,  disclosed  no  fewer  than 
thirteen  or  fourteen  rooms  upon  the  same  level,  two  of  the  floors  of 
which  had  been  provided  with  hypocausts.  The  floors  had  been 
broken  up  and  destroyed,  but  some  of  the  tessellee  were  scattered 
among  the  earth,  and  part  of  the  columns  which  had  supported 
them,  which  had  been  made  of  bricks  of  the  usual  height  and  form, 
though  older  materials  had  also  been  used  up  along  with  them,  and 
the  portion  of  a  pilaster,  or  small  column,  was  found  employed  as  one 
of  the  supports.  Prebendary  Scarth  inferred  from  this  that  the  villa 
had  been,  at  some  epoch,  rebuilt  or  enlarged,  and,  as  one  side  of  the 
pilaster  was  weather-worn,  it  seemed  to  have  formed  part  of  a  build- 
ing of  earlier  date.  At  the  south-eastern  angle  of  the  villa,  when 
the  walls  had  been  traced  to  their  limit,  a  stone  water-course  was 
laid  bare,  and  followed  until  its  outlet  was  ascertained.  At  the 
south-western  end,  the  paved  court  was  found,  which  had  contained 
within  it  a  small  garden,  probably  for  flowers.  On  the  north  side 
of  the  larger  hypocaust  was  found  a  solid  block  of  masonry,  which 
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Prebendary  Scartli  thinks  may  have  been  the  basement  of  an  elevated 
part  of  the  bnilding,  such  as  we  find  preserved  in  the  wall-paintings 
preserved  at  Pompeii,  and  which  appears  to  have  consisted  nsnally 
of  a  square  turret,  from  which  the  whole  of  the  farm-buildings  could 
be  over-looked.  This  arrangement,  he  adds,  is  followed  to  the 
present  day  in  Italian  villas,  and  we  find  the  same  in  medisBval 
buildings,  as  at  the  abbot's  house  at  Wenlock,  Salop,  and  in  the 
Deanery  at  Wells.  The  usual  relics  found  on  the  sites  of  Roman 
buildings  were  met  with  in  abundance,  such  as  tiles,  roofing  slates, 
fragments  of  irescoes  from  the  walls,  and  a  portion  of  the  leg  of  a 
small  marble  statue ;  as  well  as  abundance  of  pottery,  including 
Samian  ware ;  good  specimens  of  glass ;  bones  of  animals,  and  tips 
of  the  antlers  of  deer,  some  bearing  marks  of  the  cutting  tool,  and 
bone  hair-pins,  and  other  small  objects.  As  usual,  oyster-shells 
were  found  scattered  about.  The  coins,  which  were  all  of  copper, 
with  the  exception  of  one  silver  one,  were  numerous,  and  ranged 
from  A.D.  270  to  455,  the  latter  a  very  late  date  for  a  Roman  coin 
found  in  Britain,  and  Mr.  Scarth  thinks  that  we  may  conclude  from 
it  that  the  villa  "  was  occupied  by  a  Romano-British  master  till  the 
time  of  the  Saxon  conquest,  when  it  shared  the  fate  of  the  many 
Roman  villas  which  once  stood  around  Bath.'*  This  villa,  he  con- 
siders, from  the  appearance  of  the  remains,  to  have  formed  a  plain 
oblong,  similar  to  that  found  at  North  Wraxall.  Remarks  were 
made  by  several  of  those  present  at  the  meeting,  chiefly  on  questions 
relating  to  the  caltivation  of  gardens  by  the  Romans  in  Britain,  and 
on  the  use  of  window-glass.  Now,  however,  so  many  examples  of 
window-glass,  thick  and  thin,  have  been  found  on  Roman  sites  in 
this  island,  that  there  can  be  no  doubt  whatever  of  its  having  been 
in  use  here  in  Roman  times.  The  cromlech,  too,  was  a  sing^ar 
object  to  find  in  this  juxta-position  with  a  Roman  villa,  and  caused 
considerable  surprise.  One  of  the  speakers  suggested  that  it  was 
the  dog-kennel  of  the  house. 

Much  has  been  heard  of  late  of  the  forgery  of  antiquities,  and 
especially  of  Eobged  Flint  Implements,  for  which  East  Yorkshire  has 
become  rather  notorious.  Some  interest  has  just  now  been  excited 
by  the  circumstance  that  the  principal,  if  not  sole  author  of  these 
forgeries,  whose  name  was  Edwai'd  Simpson,  of  Sleights,  near 
Whitby,  but  who  was  better  known  by  the  nickname  of  "  Flint 
Jack,"  and  sometimes  by  that  of  '*  Cockney  Bill,''  has  just  been  con- 
victed of  theft  at  Bedford,  and  is  now  confined  in  Bedford  g^aol  for 
twelve  months.  Forgery  of  this  kind  is,  of  course,  closely  allied  to 
dishonesty  of  all  other  kinds.  In  a  recent  number  of  the  Malion 
Messenger,  the  history  of  this  man's  career  appears  to  be  traced  still 
farther  back,  and  Simpson  appears  not  to  have  been  his  original 
name,  but  he  is  stated  to  have  been  first  known  as  Jerry  Taylor, 
and  to  have  been  a  small  farmer,  residing  at  Billery  Dale,  the  scene 
of  his  earlier  forgeries,  which  he  had  been  in  the  habit  of  carrying 
to  Whitby  for  sale,  for  some  years  previous  to  1855.  He  also  took  to 
forging  British  urns,  and  so  cleverly,  that  many  people  were  deceived. 
We  are  told  that,  under  his  name  of  Oockney  Bill,  he  one  day  sold 
some  urns  to  a  gentleman  at  Bridliagton,  one  of  which  fell  out  of 
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the  purcliaser's  hands,  and  was  broken  into  fragments.  Cocknej 
Bill  took  the  pieces  home,  returned  the  um  perfect,  and  was  rewarded 
for  his  trouble.  A  few  days  afterwards,  in  sweeping  the  corners  of 
the  room  where  the  um  fell,  a  lar^e  portion  of  the  bottom  and  side 
of  the  original  urn  was  found.  This  opened  the  gentleman's  eyes, 
and  convinced  him  that  Cockney  Bill  was  an  impostor.  One  of  this 
man's  chief  occupations  was  collecting  fossils,  and  even  in  this  he  is 
said  to  have  become  notorious  for  his  deceptions. 

The  newspapers  announce,  after  some  of  the  local  papers,  ap- 
parently interesting  discoveries  of  Bomak  remains  brought  to  light  at 
Cirencester.  In  excavating  for  some  works  at  the  New  Cattle 
Market,  the  excavators  came  upon  what  had  evidently  been  part  of 
the  Roman  cemetery,  and  dug  up  two  rather  small  stone  sarcophagi, 
each  containing  the  remains  of  a  child,  and  three  sepulchral  urns, 
containing  burnt  bones.  In  one  of  the  urns  several  objects  were 
found,  including  a  terra-cotta  lamp,  ornamented  with  figures,  what 
is  described  in  the  newspaper  as  "  a  safety-pin,  on  the  same  principle 
as  those  in  use  at  the  present  day,"  a  bronze  fibula,  four  coins,  and 
one  of  the  small  glass  unguent  bottles,  commonly  called  lachryma- 
toria.  In  another  part  of  the  town,  some  men  engaged  in  excavating 
for  cellars,  on  land  in  the  New  Road,  came  on  what  is  described  as 
the  remains  of  a  hypocaust,  and  found  a  number  of  small  works  in 
metal  and  bronze,  and  other  relics  of  the  Roman  period.  It  is  to  be 
^  hoped  that  some  more  careful  and  intelligent  account  of  these  dis- 
coveries will  be  published.  T.  W. 
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Thb  Oxthtdrogen  Lime  Light. — The  applicability  of  this  very 
brilliant  light  is  greatly  limited  by  the  very  considerable  size  of  the 
reservoirs  required  for  the  gases,  and  the  cost  of  the  latter.  An 
ingenious  American  appears  to  have  very  much  lessened,  if  not 
removed,  these  difficulties.  He  uses  for  reservoirs  iron  cylinders 
capable  of  sustaining  very  great  pressure,  and  condenses  each  of  the 
gases  into  that  one  destined  for  it.  Gasholders  of  this  kind, 
able  to  sustain  a  pressure  of  fifly  pounds  to  the  square  inch,  and 
large  enough  to  hold  each  fifty  cubic  feet  of  gas,  are  of  a  very 
moderate  size  and  weight.  Cylinders  two  and  a  half  feet  long  and 
nine  inches  in  diameter  cost  about  a  dollar  for  every  fifteen  pounds 
to  the  square  inch  pressure  they  are  capable  of  sustaining.  They 
can  be  filled  with  the  gases  at  a  very  moderate  cost ;  with  oxygen  at 
the  rate  of  little  more  than  a  shilling  per  cubic  foot,  and  with  hydro- 
gen at  one-tenth  of  that  price.  He  has  also  improved  the  jet  used 
for  burning  the  mixed  gases.  The  compactness  of  this  apparatus 
promises  to  greatly  extend  the  sphere  of  utility  of  the  oxyhydro- 
gen  lime  light,  the  appliances  for  which  have  hitherto  been  so 
cumbersome  and  inconvenient. 

New  Mode  of  Constructing  Barrels. — It  is  difficult  to  prevent 
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ordinary  barrels  from  leakage  when  filled  with  certain  liquids,  and 
this  imperfection  very  often,  as  for  example  in  the  case  of  the  petro- 
leum and  coal  oils,  is  not  unattended  with  danger.  Barrels  are  now 
formed  in  the  oil  districts  of  America  which  are  free  from  all  imper- 
fections of  this  kind ;  while,  at  the  same  time,  thej  are  light,  strong, 
and  inexpensive.  They  are  formed  by  wrapping  spirally  round  a 
mould,  representing  the  interior  of  the  intended  barrel,  strips  of 
white  oak,  and  crossing  them  with  other  slips,  that  are  attached  to 
them  by  a  glue  which  is  adapted  to  the  purpose.  This  process  is 
repeated  until  the  requisite  strength  and  thickness  are  attained, 
which,  in  ordinary  cases,  is  when  there  are  twelve  or  fourteen  layers 
thus  crossing  and  attached  to  each  other.  The  heads  are  formed  in 
a  similar  way,  and  are  firmly  united  to  the  bodies. 

Step  for  Shafting. — A  serious  mechanical  difficulty  is  expe- 
rienced on  account  of  the  great  pressure  which  is  sometimes  exerted 
against  the  step  in  which  an  upright  shaft  revolves.  The  friction 
produced,  and  the  heat  by  consequence  developed,  has  often  led  to 
the  welding  together,  or  the  fusion  of  the  metals,  not  withstanding  the 
attention  paid  to  lubrication.  This  inconvenience  exists  whenever  a 
thrust  is  exerted  by  the  shaft,  in  whatever  direction  that  thrust  may 
be,  whether  upwards,  downwards,  or  laterally ;  and  hence  great 
difficulty  has  arisen  in  making  suitable  provision  for  resisting  the 
thrust  of  the  screw  shaft,  where,  by  acting  within  the  vessel,  it  gives 
rise  to  propulsions.  Many  contrivances  have  been  proposed,  and 
several  have  been  used  to  meet  the  difficulty.  A  recent,  and  appa- 
rently a  very  effective,  invention,  intended  for  this  purpose,  consists 
in  making  the  end  of  the  shaft  play  against  chilled  iron  balls 
placed  in  a  cup-shaped  receptacle.  The  end  of  the  shaft  is  so  formed 
that  it  acts  on  the  balls  at  an  angle  of  45%  and  presses  them  against 
the  rim  of  the  chamber  which  contains  them ;  and  it  is  so  arranged, 
that  the  difference  between  the  diameter  of  the  circle  they  traverse 
and  the  rim  is  such  as  to  give  rise  to  a  uniform  rotation,  and  there- 
fore to  a  uniform  wear  and  tear.  This  contrivance  appears  particu- 
larly well  adapted  to  the  steps  of  turbines,  which,  when  the  column 
of  water  is  high  from  the  great  pressure  sustained  and  the  enormous 
velocity  of  rotation,  present  very  great  difficulties  in  this  respect. 
To  a  certain  extent,  indeed,  the  impossibility  hitherto  of  obtaining 
a  suitable  step  has  set  limits  to  the  height  of  the  column  of  water 
that  may  be  utilized  by  them.  Should  this  contrivance  be  found  to 
answer,  as  the  rubbing  is  changed  into  a  rolling  friction,  the  difficulty 
will  be  entirely  got  rid  of. 

Pbeservativb  Coatings  for  Metals. — One  of  the  most  effective 
modes  of  preserving  the  common  metals  consists  in  coating  thenH 
with  a  thin  film  of  gold  or  platinum.  This,  however,  is  attended 
with  expense  and  trouble ;  and  the  same  object  may  be  as  well,  if  not 
better,  attained  by  coating  with  oxides.  For  this  purpose,  however, 
it  is  indispensable  that  the  oxides  should  be  made  to  adhere  with 
great  tenacity,  a  circumstance  which  long  prevented  the  preservative 
qualities  of  oxides  being  fully  utilized.  The  oxides  of  iron  and  lead 
are  the  most  suited  for  preservative  coatings,  especially  as  they  are 
capable  of  eustainingi  without  change,  a  very  elevated  temperature. 
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When  oxide  of  lead  is  employed,  three  parts  litharge,  four  parts 
caasbio  potash,  and  forty  parts  water  are  boiled  together,  and  as  soon 
as  the  solution  is  complete,  and  has  been  allowed  to  cool,  forty  parts 
water  are  added  to  it;  after  which  it  is  transferred  to  a  poroas 
vessel,  wliich  is  placed  in  water  acidulated  with  one* twentieth  part 
nitric  acid.  The  article  to  be  coated  is  placed  in  the  porons 
vessel,  and  a  metallic  plate  in  the  dilute  nitric  acid,  the  article  being 
connected  with  the  positive,  and  the  plate  with  the  negative  pole  of 
a  constant  battery.  In  a  few  minutes  the  article  is  cohered  with  a 
fine  dark  brown  coating  of  peroxide  of  lead,  which  is  not  in  the  least 
disturbed  by  the  burnisher.  During  the  process  the  litharge  is  per- 
oxidized  by  oxygen  derived  from  decomposed  water.  A  coating  of 
oxide  of  iron  is  formed  by  heating  protosulphate  of  iron  and 
ammonia,  and  using  tha  liquid  thus  obtained  in  the  same  way  as 
the  lead  solution.  It  will  not  answer  with  articles  of  copper,  on 
account  of  the  effect  produced  on  that  metal  by  ammonia.  The 
thinner  the  film  of  peroxide  of  iron  thus  formed,  the  more  adhesive 
it  is ;  and  therefore  the  process  should  be  continued  only  until  a 
sufficiently  good  colour  is  obtained,  which  takes  place  in  a  few 
minutes.  The  iron  is  peroxidized  during  the  process  in  the  same 
way  as  the  lead.  The  article  to  be  covered  should  in  all  cases  be 
well  cleaned,  and  be  roughened  with  pumice  stone. 

Curve  produced  by  a  Vibrating  String. — A  very  simple  means 
has  been  devised  for  rendering  the  curve  produced  by  a  vibrating 
string  visible.  For  this  purpose  the  string  is  illuminated  by  a 
bundle  of  solar  rays,  reflected  by  a  heliostat.  In  the  path  of  these 
rays,  a  little  in  front  of  the  string,  is  placed  an  opaque  disc,  present- 
ing transparent  diameters  at  right  angles,  and  capable  of  revolving 
on  an  axis  which  is  at  right  angles  to  its  plane,  so  as  to  make  a  few 
revolutions  per  second.  On  the  other  side  of  the  string  is  fixed  a 
lens  of  short  focus,  which  forms  an  enlarged  image  on  a  white 
screen  that  is  placed  at  the  distance  of  two  or  three  yards.  The 
curve  thus  obtained  will  be  distinctly  visible  to  the  audience  of 
a  lecture  room. 

Self-Registering  Electric  Thermombter. — ^A  very  sensitive  and 
efficient  instrument  of  this  kind  has  been  invented  by  General 
Morin.  It  consists  of  a  thermo-electric  pile,  and  a  modified  multi* 
plier.  The  thermo-electric  pile,  which  is  on  the  principle  of  M. 
Becquerel,  consists  of  thirty  rods  of  iron  and  maillechort,  ranged  in 
parallel  grooves,  that  are  formed  around  a  cylinder  of  wood  about 
two  inches  in  diameter,  and  have  their  alternate  extremities,  which 
project  about  three-quarters  of  an  inch  beyond  the  ends  of  the 
cylinder,  soldered  together  in  pairs.  The  number  of  rods  that 
should  be  employed  will  depend  on  the  intensity  of  the  current 
which  it  is  intended  to  produce  when  the  pile  is  in  operation — ^that 
is,  when  one  end  is  kept  at  a  constant  temperature  by  means  of 
melting  ice,  and  the  other  end  is  in  the  medium,  the  temperatures  of 
which  are  to  be  registered.  The  multiplier,  which  the  current  from 
the  pile  is  made  to  traverse,  consists  of  two  bobbins,  in  the  centre  of 
which  a  magnetized  needle  is  suspended  by  a  silk  fibre.  When  in 
use,  the  needle  should,  if  no  corrent  is  passing,  lie  in  the  plane  of  the 
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magnetio  meridian.  A  wire  which  is  fixed  in  the  centre  of  the 
needle,  and  by  the  upper  extremity  of  which  it  is  suspended,  carries 
at  its  lower  extremity  another  needle  that  is  of  copper,  weU 
balanced,  and  having  at  one  end  a  point  which  projects  downwards. 
This  point  is  intended  to  mark  the  deflections  of  the  magnetized 
needle,  produced  by  the  thermo-electric  current.  For  this  pur- 
pose there  is  placed  under  it  horizontally  an  annular  disc  about  two 
inches  in  diameter,  which  carries  a  disc  of  paper,  and  is  supported 
on  an  upright  rod,  to  which  a  regular  movement  of  rotation  is 
imparted  by  clockwork,  and  which  besides,  at  fixed  intervals  of  a  few 
minutes,  is  made  to  ascend  and  descend  vertically  by  means  of  a 
cam.  When  the  disc  of  paper  is  raised  it  comes  in  contact  with  the 
point  which  projects  down  from  the  copper  needle,  and  is  pierced  by 
it,  since  the  copper  needle  is  prevented  from  moving  away  by  an 
annular  disc  that  is  placed  over  it,  and  afibrds  a  support  to  it  when 
the  paper  and  point  come  in  contact.  The  redescent  of  the  paper 
disengages  the  point.  Thus  the  deflections  of  the  magnetic  needle, 
and  therefore  the  changes  of  temperature,  are  registered,  the  marks 
on  the  paper,  if  connected  by  lines,  forming  a  curve.  Unless  the 
trepidation  which  arises  from  the  extreme  mobility  of  the  needle  are 
prevented,  the  registrations  can  be  eflected  only  at  certain  intervals 
of  time ;  and  in  every  instance  the  multiplier  must,  by  means  of  a 
case,  be  protected  from  currents  of  air. 

New  Process  for  OBTHNmo  Oxygen  obChlobtne. — This  process, 
which  is  due  to  M.  Mallet,  is  founded  on  the  properties  possessed 
by  protochloride  of  copper  (CuaCl)  of  absorbing  oxygen  from  the 
atmosphere,  and  becoming  oxychloride  (GuCl.  CuO),  which,  when 
heated  to  a  temperature  of  400"  C,  gives  up  the  oxygen,  and  again 
becomes  protochloride;  the  process  being  capable  of  repetition, 
without  loss,  any  number  of  times  with  the  same  protochloride. 
The  latter,  to  prevent  igneous  fusion,  is  mixed  with  some  inert 
substance,  such  as  sand ;  and  on  the  large  scale  the  retorts  should 
be  capable  of  rotation,  for  the  purpose,  during  the  separation  and 
reabsorption  of  oxygen,  which  may  be  efiected  in  the  same  vessel, 
of  equalizing  the  temperature  and  keeping  the  materials  well 
mixed.  On  the  small  scale,  the  process  may  be  carried  on  in  a 
glass  retort,  from  which  the  protochloride  is  removed  when  oxygen 
is  to  be  reabsorbed.  Beabsorption  takes  place  rapidly  with  a 
suitable  current  of  air,  especially  if  the  materials  are  slightly 
moist'Cned.  The  same  materials  and  apparatus  may  be  used  for 
obtaining  chlorine.  For  this  purpose  hydrochloric  acid  is  added  to 
the  perchloride  after  it  has  absorbed  oxygen.  The  gaseous  chlorine 
disengaged  in  soda  works  may  be  used  on  the  large  scale.  Bichlo- 
ride of  copper  is  formed,  and  chlorine  is  obtained  from  this. 

Hbliochbomt  on  Paper. — The  production  pf  pictures  in  their 
natural  colours  has  long  excited  the  utmost  interest,  and  will 
continue  to  do  so  until  complete  success  in  that  direction  shall  have 
crowned  the  efforts  of  the  photographer.  What  has  been  already 
done,  though  very  far  from  what  might  be  wished,  is  enough  to 
afford  well-grounded  hope  of  the  ultimate  attainment  of  so  desirable 
an  object.  Progress  in  this  department  of  photography  is,  no  doubt, 
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slow ;  but  it  is  something  that  pictures  in  their  natural  colours  can 
now  be  produced  which  undergo  but  little  change  in  a  year.  Such 
a  result  has  been  obtained  hj  the  method  of  M.  Alp.  Poiterin,  and 
on  paper.  He  has  now  made  public  the  methods  he  uses  for  the  prepa- 
ration of  the  paper.  A  film  of  ordinary  chloride  of  silver  is  formed  on 
the  surface  of  photographic  paper  which  has  not  been  albuminized, 
by  bringing  one  side  of  each  sheet  in  contact  with  a  solution  of 
chloride  of  sodium  containing  ten  per  cent,  of  the  chloride,  and 
after  drying,  with  a  solution  of  nitrate  of  silver  containing  eight 
per  cent,  nitrate ;  or  by  brushing  over  one  side  of  the  paper  uni- 
formly with  a  mixture  consisting  of  equal  volumes  of  a  saturated 
solution  of  bichromate  of  potash,  and  of  a  solution  of  sulphate  of 
copper  containing  ten  per  cent,  of  the  sulphate,  drying  the  paper  in 
the  dark,  applying  the  prepared  surface  to  the  solution  of  nitrate  of 
silver,  removing  the  excess  of  nitrate  by  a];)undant  washing  with 
water,  and  at  the  last  washing  adding,  drop  by  drop,  hydrochloric 
acid  until  the  red  chromate  is  changed  into  white  chloride  of  silver. 
To  obtain  the  violet  subohloride,  a  smaJl  quantity  of  a  solution  of 
chloride  of  tin,  containing  ten  per  cent,  of  the  chloride,  is  poured 
into  a  dish  in  which  the  prepared  paper  is  immersed  in  water,  and 
without  withdrawing  the  paper  from  the  dish  it  is  then  exposed  to 
light  in  the  shade.  After  about  six  minutes  the  required  deep 
violet  tint  is  attained,  and  the  exposure  to  light  must  be  stopped. 
The  paper  is  then  well  washed,  and  dried  in  the  dark.  Its  sensi- 
bility in  this  state  is  very  slight,  and  it  may  be  kept  for  a  consider- 
able time  in  the  dark.  The  paper  thus  prepared  is  best  sensitized 
by  means  of  a  mixture  of  bichromate  of  potash  and  sulphate  of 
copper.  The  fixing  agent  is  water  acidulated  With  sulphuric  acid, 
or,  which  is  preferable,  a  very  dilute  solution  of  bichloride  of 
mercury,  similarly  acidulated  with  sulphuric  acid.  The  acidulated 
water  dissolves  certain  compounds  of  silver  which  are  formed  in 
spots ;  and,  after  the  picture  has  been  dried  in  the  dark,  it  is  so 
little  sensitive  to  light  that  it  will  keep  very  well  in  an  album,  and 
may  without  injury  be  looked  at  with  artificial  or  even  diffused 
light. 

Production  of  Iron  pbom  Copper  Ore. — Certain  ores  of  copper 
leave,  as  residue,  after  the  copper  has  been  extracted,  a  nearly  pure 
oxide  of  iron,  which  would  be  very  valuable,  as  a  source  of  iron, 
were  it  not  that  its  state  of  minute  division  renders  its  reduction 
by  the  ordinary  methods  impossible.  It  has,  however,  been  found 
that  the  difficulty  may  easily  be  removed.  For  this  purpose,  it  is 
only  necessary  to  agglomerate  the  oxide  into  masses  of  convenient 
size ;  which  is  effected,  by  drying  it,  until  it  contains  only  about 
fifteen  per  cent,  water,  mixing  it  with  five  per  cent,  hydraulic 
cement  in  powder,  and  sifting  the  mixture;  then  moulding  the 
latter  by  means  of  any  of  the  machines  ordinarily  employed  for  making 
bricks,  considerable  pressure  being  applied,  and  exposing  for  some 
days  to  the  air.  The  masses  thus  obtained  are  sufficiently  cohesive 
for  reduction  in  any  of  the  furnaces  used  in  the  iron  manufacture. 
The  addition  of  the  hydraulic  cement  is  an  advantage,  rather  than 
the  contrary,  since  its  materials  serve  as  a  flux. 
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Miscellaneous. — Stamvng  of  Wood. — The  aniline  dyes  are 
now,  with  excellenfc  results,  applied  to  tlie  staining  of  the  softer 
woods,  so  as  to  impart  to  them  i^e  appearance  of  the  more  valuable. 
And  the  process  is  the  more  satisfactory,  as  the  wood  is  coloured 
throughout  its  whole  substance.  To  effect  this,  the  air  is  exhausted 
firom  the  pores  of  the  wood,  after  which  the  aniline  dye  is  injected. 
^-^— Production  of  Blacks  hy  the  Daguerreotype  Process. — The  blacks 
ordinarily  produced  by  the  daguerreoigrpe  picture  are  merely  nega- 
tive ;  that  is,  they  are  due  simply  to  the  absence  of  light,  which  is 
reflected  away  from  the  eye  by  the  polished  surface.  Some  time 
since  it  was  found  that  tikey  might  be  obtained  by  acting  on  the 
sensitized  plate  with  two  complementary  colours  in  succession. 
More  recently,  M.  Niepce  de  St.  Victor  has  discovered  a  means  of 
producing  them  at  once,  and  by  a  simple  process,  that  consists  in 
plunging  the  plate,  which  has  been  prepared  as  for  the  production 
of  the  natural  colours  of  objects,  into  a  bath,  formed  with  fifty 
centilitres  of  alcoholized  soda  to  one  hundred  grammes  of  water,  con- 
taining a  very  small  amount  of  conmion  salt ;  raising  the  temperature 
to  60"*  Cent.,  and  keeping  the  liquid,  which  is  to  be  constantly  stirred, 
at  that  temperature  for  a  few  seconds ;  then  taking  out  the  plate, 
rinsing  it  well  with  water,  and  heating  it.  The  slight  reduction 
of  the  chloride  of  silver  which  has  taken  place  will  have  given  the 
plate  a  violet  blue  tint ;  and  if  it  is  now  covered  with  a  varnish 
consisting  of  dextrine  and  chloride  of  lead,  it  will  afford  blacks 
along  with  the  other  colours.  There  are  modes  of  intensifying  the 
blacks  thus  obtained,  but  they  are  attended  with  certain  incon- 
veniences which  render  their  application  not  desirable. 
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Descriptive  Astkoxomt.  By  George  F.  Chambers,  P.R.A.S.,  of 
the  Liner  Temple,  Barrister-at-Law.  Oxford,  at  the  Clarendon 
Press. — A  few  years  ago,  Mr.  Chambers  brought  out  a  book  on 
Astronomy,  and  tho  present  work,  though  not  so  acknowledged  in 
the  title  page,  is  a  second  and  enlarged  edition  of  the  first  one. 
Any  one  taking  up  the  book,  and  led  by  the  title  page  and  preface  to  re- 
gard it  as  a  new  one,  and  discovering  on  examination  that  it  is  simply 
an  improved  edition,  would  consider  that  he  had  not  been  treated  in 
the  usual  straightforward  way,  and  we  cannot  but  regard  it  as  a 
mistake  in  so  respectable  a  firm  as  that  of  Messrs.  Macmillan  and 
Co.,  to  have  permitted  Mr.  Chambers  to  give  a  fallacious  aspect  to 
his  really  useful  compilation.  Taking  the  book  altogether,  it  will 
be  found  very  useful  for  amateur  observational  astronomers,  as  it 
brings  together,  in  a  compact  form,  a  considerable  range  of  inform- 
ation constantly  required  in  private  observatories.  The  plan  is, 
first  to  descpbe,  in  a  brief  maimer,  the  sun,  and  the  larger  planets, 
then  follow  chapters  on  eclipses  of  various  kinds,  transits  of  the  in- 
ferior planets  and  occultations.  "  Physical  and  Miscellaneous  Astro- 
nomical Phenomena"  occupy  several  chapters.    Comets  receiye  notice 
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in  several  more,  and  the  list  of  '*  Comets  whose  orbits  have  not  been 
computed,"  published  originally  in  our  pages,  reappears,  without  any 
acknowledgment  of  its  previous  issue.  "The  Starry  Heavens" 
supply  themes  for  eleven  chapters,  which  include  a  catalogue  of 
variable  stars,  and  some  other  useful  lists.  Astronomical  instruments, 
and  the  mode  of  adjusting  and  using  them  usefully,  occupy  nine 
chapters,  after  which  comes  a  "  Sketch  of  the  History  of  Astronomy," 
and  remarks  on  meteorites,  and  the  book  concludes  with  a  series 
of  astronomical  tables.  From  this  sketch  of  contents,  the  utility  of 
the  work  will  be  apparent,  though  it  is  defective  in  many  particulars, 
and  exhibits  rather  a  plodding  industry  in  extracting  from  other 
books,  than  any  originality  of  conception  or  power  of  exposition. 
ItB  chief  merit  is  that  it  supplies  a  gap,  and  we  could  not  indicate 
any  one  volume,  extending  over  the  same  range  of  subjects,  and 
compiled  with  the  same  regard  to  the  average  wants  of  amateurs. 

At  page  85,  the  reader  will  notice  a  long  passage  on  the  comparative 
sizes  of  the  sun  and  planets,  and  of  the  orbits  of  the  latter,  taken  almost 
verbatim  from  Sir  J.  Herschel's  OtUUnes,  without  acknowledg- 
ment ;  and  the  explanation  of  the  harvest  moon,  at  page  80,  is  copied 
in  the  same  way,  and  printed  as  if  it  were  original.  There  are  many 
other  appropriations  without  adequate  confession.  At  page  502, 
nebulsB  are  spoken  of  as  "  probably  all  stellar,"  thas  ignoring  the 
important  discoveries  of  Mr.  Huggins.  Mr.  Chambers  speaks  of 
his  not  being  quite  satisfied  with  the  illustrations  of  nebulee,  etc.,  and 
we  believe  ho  made  the  same  observation  in  the  first  edition  of  his 
book.  Some  are  tolerable,  and  others  so  bad,  that  they  ought  not  to 
have  reappeared.  In  Plate  xxiv.  is.  a  most  preposterous  view  of  the 
cluster  47  Toucani,  stated  to  be  "  drawn  by  Sir  J.  Herschel."  This 
cluster  is  figured  in  the  Cape  Ohservatmis  of  the  distinguished  astro^ 
nomer,  whose  name  is  thus  made  use  of,  but  his  figure,  in  its  main 
features,  bears  no  resemhlance  to  the  remarkable  object  which  Mr. 
Chambers  supplies.  We  feel  it  is  right  to  make  great  allowances 
for  popular  works  that  endeavour  to  figure  delicate  clusters  and 
nebulsB,  as  they  are  extremely  difficult  to  engrave  satisfactorily,  but 
no  artist  and  no  compiler  can  be  justified  in  issuing,  on  the  au- 
thority of  a  great  observer,  such  a  pure  invention  and  fiction  as  the 
plate  we  complain  of. 

Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian 
Institution,  showing  the  Operations,  Expenditures,  and  Condition  of 
the  Institution  for  the  year  1865.  Washington,  1866. — In  a  former 
number  we  gave  an  account  of  the  '*  Smithsonian  Institution,"  and 
of  the  valuable  character  of  its  labours.  The  present  report  shows 
that  much  good  work  was  done  in  the  period  to  which  it  refers. 
The  publications  embrace  A  Description  of  Magnetic  Observations 
made  at  Oirard  College;  PdUeontology  of  the  Upper  Missouri;  Creta* 
ceous  Reptiles  of  tlie  United  States;  Astronomical^  Magnetic^  and 
Meteorological  Observations  within  the  Arctic  Circle ;  an  Investigation 
into  the  Orbit  oj* Neptune.  These  are  qnartos,  and  the  octavo  series 
comprises  a  JReview  of  Americaai  Birds  in  the  Smithsonian  Collection ; 
Researches  upon  the  Hydrobriince ;  a  continuation  of  the  Synopsis  of 
American  Land  and  Fresh^water  Shells^  etc.    From  the  Secretaries' 
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Beport  we  learn  tliat  the  Polar  Obseryations  indicate  a  smaller 
value  than  had  been  hitherto  assigned  to  the  polar  flattening  of  the 
earth.  "  The  compression,  as  deduced  from  Mr.  Schott,  from  all 
the  observations  of  the  expedition  under  Dr.  Hajes,  is  one  377th 
part  of  the  polar  radius.  The  excess  of  the  number  of  vibrations  in  a 
day  at  Port  Foulke,  over  the  number  made  by  the  same  pendulum 
in  the  same  time  in  the  Harvard  Observatory,  was  129^."  Farther 
experiments  with  the  same  pendulum  are  in  progress,  to  ascertain 
the  number  of  its  vibrations  at  various  points  of  the  meridian  on 
which  Port  Foulke  lies,  in  order  to  obtain  a  series  of  independent 
observations  of  the  curvature  of  the  earth.  Curious  information  as 
to  the  climate  of  the  polar  regions  seems  to  have  been  obtained ; 
thus,  Port  Foulke,  which  is  in  the  vicinity  of  open  polar  water, 
showed  26''  higher  temperature  than  Van  Bennselaer  Harbour,  only 
53  miles  distant  from  it.  The  mcaimum  difference  was  46i  on  the 
20th  March,  1861.  The  warmest  day  was  on  the  15th  July,  when 
the  temperature  was  isV'H  F.,  and  16th  Feb.  was  the  coldest,  being 
— 28*  F.  The  N.E.  winds  coming  over  Greenland  were  found  to  be 
the  coldest,  and  the  S.W.  the  warmest,  but  ''the  effect  of  the 
various  winds  on  the  whole  is  small,  not  exceeding  an  elevation  or 
depression  of  more  than  1^**  from  the  mean.  The  most  intense  cold 
was  experienced  during  calms.  Snow  and  rain  exert  much  more 
influence  on  the  winter  temperature  than  wind  ;  on  an  average,  in 
winter,  during  every  fall  of  snow,  the  temperature  was  elevated 
8'''6  F.,  and  in  summer  fell  1^"  during  a  fall  of  snow  or  rain."  Clear 
days  in  winter  were  on  the  average  the  coldest  by  3^°,  and  the 
highest  in  summer  by  0"8.  The  quantity  of  the  stream  of  air  passing 
in  the  course  of  a  year  over  the  field  of  observation  was  nearly 
60,000  miles. 

The  Smithsomcm  Beport  for  1865  has  the  usual  appendix,  in  the 
shape  of  a  series  of  useful  papers  selected  from  various  sources,  and 
is  well  adapted  to  diffusing  scientific  knowledge. 

Modern  Abithuetic  ;  a  Treatise  adapted  for  the  School  and  for 
Private  Study,  containing  numerous  improvements  in  aid  of  the 
Preparation  of  Candidates  for  Public  Examinations.  By  the  Rev. 
John  Hunter,  M.A.,  formerly  Vice-Principal  of  the  National  Society's 
Training  College,  Battersea.  (Longmans.) 

An  East  iNTBODUcrioN  to  the  hiqheb  Treatises  on  Conic  Sections. 
By  the  Bev.  John  Hunter,  M.A.  (Longmans.) 

These  publications  of  Mr.  Hunter  evince  a  clear  perception  of  the 
difficulties  of  students.  The  arithmetic,  especially,  is  very  superior 
to  most  of  the  works  in  general  use. 

The  Twin  Records  op  Creation,  or  Geology  and  Genesis,  their 
perfect  harmony  and  wonderful  concord.  By  Geo.  Victor  le  Vaux. 
(Lockwood.) — This  is  one  of  those  unfortunatepublications  which  will 
be  liked  best  by  those  who  are  in  the  most  complete  accordance  with 
the  writer's  theology,  and  who  possess  the  least  knowledge  of  geo- 
logical investigation. 

A  Monograph  of  the  British  Fossil  Crustacea,  belonging  to  the 
Order  Merostomata.  Part  I.  Pterygotus  Anglicus,  Agassiz.  Pages 
1—44.    Plates  i.— ix.   By  Henry  Woodward,  F.G.S.,  F.Z.S.,  of  the 
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British  Museum.  (London:  printed  for  the  PalsBOntographical 
Society,  1866.) — ^Mr.  Woodward  unites  the  Enrypterida  and  Xiphos- 
nra  under  the  order  Merostomata,  proposed  by  Dana  for  king 
crabs  only.  The  term  "Merostomata"  is  derived  from  i^aipo^y  a 
thigh,  and  arofia,  a  mouth ;  the  peculiarity  of  the  order  being  that 
the  creatures  it  includes  "  have  a  mouth,  furnished  with  mandibles 
and  maxillfld,  the  terminations  of  which  become  swimming  feet  and 
organs  of  prehension."  The  present  part  of  Mr.  Woodwi^'s  work 
commences  with  some  important  introductory  observations,  and 
then  describes  the  Pterygotus  Angliciis,  with  the  help  of  numerous 
figures  of  fossils,  and  of  recent  Crustacea,  for  comparison  with  the 
former.  Our  readers  will  recollect  an  important  paper  by  Mr. 
Woodward  in  our  vol.  iv.,  p.  229,  accompanied  by  a  fine  plate.  To 
this  paper  we  may  refer  for  highly-interesting  information  on  aveiy 
curious  group  of  animals.  The  present  monograph  will  evidently 
take  a  high  rank  amongst  similar  publications,  and  it  is  illustrated 
by  numerous  well-executed  plates. 

The  Student's  Text-book  op  Electbicitt.  By  Henbt  M.  Noad, 
Ph.D.,  F.R.S.,  F.C.S.,  Lecturer  on  Chemistry  at  St.  George's  Hos- 
pital, author  of  a  "  Manual  of  Chemical  Analysis,"  "  A  Manual  of 
Electricity,"  etc.  With  Four  Hundred  Illustrations.  (Lockwood 
and  Co.) — Since  the  publication  of  Dr.  Noad*s  Manual  of  Electridtii 
we  have  constantly  used  it  as  a  book  of  reference,  and  found  ito 
merits  of  a  high  order.  The  present  volume  is  founded  upon  it. 
An  admirable  method  of  compression  is  employed,  and  the  type, 
though  smaller  than  that  of  the  Manual,  is  very  clear.  The  various 
subjects  are  all  brought  up  to  date,  and,  as  a  student's  book,  none 
that  we  are  acquainted  with  can  compete  with  it. 

The  Abt  op  Wood  Engkaving:  a  Practical  Handbook.  By 
Thohas  Giles.  With  numerous  Illustrations  by  the  Author. 
(Winsor  and  Newton.) — Mr.  Gilks  enjoys  an  excellent  reputation  as 
a  wood-engraver,  and  the  present  pretty  little  volume  explains  step 
bv  step  the  various  processes  by  which  a  wood  engraving  is  made. 
The  lessons  are  well  selected  and  simply  explained,  and  cannot  fail 
to  prove  useful  to  those  who  wish  to  practise  an  elegant  art,  and  to 
be  acquainted  with  the  principles  on  which  it  is  conducted. 

A  Description  of  the  ITew  Telescopes  with  Silvered  Glass 
Specula  ;  and  Instructions  for  Adjusting  them.  By  John  Browning, 
F.R.S.  (Straker  and  Sons.) — The  great  importance  of  the  new 
telescopes  gives  value  to  this  pamphlet  in  explanation  of  their  pecu- 
liarities. Mr.  Browning  certainly  does  not  overrate  their  merits. 
One  Which  we  have,  and  others  which  we  have  seen,  deserve  more 
praise  than  his  modesty  has  assigned  to  them.  This  pamphlet  con- 
tains a  great  deal  of  valuable  matter. 

Hints  on  Spectacles  :  When  to  Wear,  and  how  to  Select  them. 
By  W.  Aokland,  Surgeon.  (Home  and  Thomthwaite.) — The 
primary  object  of  this  pamphlet  is  no  doubt  to  sell  the  spectacles 
made  by  Messrs.  Home  and  Thomthwaite,  in  connection  with  whose 
establishment  Mr.  Ackland  is  well  and  honourably  known  to  the 
scientific  world ;  but  it  differs,  like  Mr.  Browning^s  pamphlet^  from 
an  ordinary  trade  puflf.     It  contains  a  well  written  exposition  of  the 
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^tical  principles  of  the  eye^  and  of  the  instniments  bj  which  its 
yision  maj  be  assisted,  and  thus  having  a  scientific  vaJne,  it  comes 
within  our  rule  of  publications  that  we  can  notice  and  commend. 
It  is  not  for  us  to  say,  out  of  a  multitude  of  other  respectable  opti- 
cians, which  is  the  best  house  for  spectacles,  bat  we  strongly  recom- 
mend our  readers  to  avoid  cheating  quacks,  and  to  make  their  pur- 
chases of  reliable  firms. 

Gbologt  fob  General  Readers.  A  series  of  Popular  Sketches 
of  Geology  and  PalsBontology.  By  David  Page,  F.KS.E.,  P.G.S. 
Second  and  enlarged  Edition.  (Blackwood  and  Sons.) — ^Mr.  David 
Page  is  one  of  the  most  successfdl  epitomizers  and  popularizers  of 
science,  and  in  this  capacity  he  merits  no  small  commendation. 
The  present  edition  of  a  well-known  work  evinces  his  usual  skill  and 
care.  It  belongs  to  a  class  of  book  gradually  finding  its  way  into 
all  the  better  kind  of  schools,  and  is  well  suited  for  family  reading. 

The  Birds  of  Norfolk,  with  Remarks  on  their  Habits,  Migra- 
tion, and  Local  Distribution.  By  Henry  Stevenson,  F.L.S., 
Member  of  the  British  Ornithologists'  Union.  In  two  vols.,  vol.  i. 
(Van  Voorst,  Norwich,  Malabret  &  Stevenson.)— The  present 
volume  is  an  ezcellenii  specimen  of  a  very  valuable  class  of  works, 
which,  under  the  form  of  contributions  to  local  fauna,  not  only 
answer  the  purpose  of  a  useful  catalogue,  but  contribute  efficiently 
to  the  science  of  Natural  History.  An  accurate  list  of  species 
inhabiting  or  visiting  any  district  is  in  itself  an  important  contribu- 
tion to  knowledge,  but  much  more  so  when,  as  in  the  case  of  Mr. 
Stevenson's  book,  it  is  accompanied  with  a  large  amount  of  interest- 
ing information  concerning  the  habits,  food,  structure,  etc.,  of  the 
creatures  described.  Although  Norfolk  is  by  no  means  one  of  the 
most  beautiful  of  English  counties,  its  position  and  physical  charac- 
teristics assign  to  it  a  very  high  degree  of  ornithological  importance. 
"  Bounded  on  the  north  and  east  by  the  German  Ocean  and  the 
great  estuary  of  the  Wash,  Norfolk  is  insulated,  as  it  were,  in  every 
other  direction  by  rivers,  the  Waveney  and  Little  Ouse  dividing  it 
from  Suffolk  on  the  south,  and  the  Great  Ouse,  Welney,  and  Nene 
from  Cambridgeshire,  on  the  west."  It  is  favourably  situated,  as 
Mr.  Stevenson  observes,  with  reference  to  Holland,  the  west  coast  of 
Norway,  and  the  north-east  coast  of  our  own  island.  Its  coast  line 
makes  it  a  convenient  place  of  "  call,"  and  thus  it  is  that  "  a  classi- 
fied list  of  the  birds  of  Norfolk  shows  an  excess  of  imigrants  over 
residents,  amounting  to  nearly  two- thirds,  while  the  latter  are  even 
outnumbered  by  rare  and  accidental  visitants."  The  local  pecu- 
liarities of  the  county  are  likewise  favoui*able  to  ornithological 
variety.  The  "  Broad  district "  is  full  of  shallow  lakes  and  lagoons, 
locally  termed  "Broads."  The  "Cliff  district"  is  sandy,  and 
contains  an  admixture  of  arable  land,  pastures,  woodland,  and  heath. 
The  "  Weal  district,"  so  called  from  the  sandy  hillocks  or  "  weals" 
lying  between  the  sea-shore  and  the  cultivated  land,  with  flat  oozy 
plains  between  them.  The  "  Break  district  "  has  a  light  thin  soil 
lying  on  chalk,  partly  broken  up  by  the  plough,  and  many  of  these 
*'  breaks,"  or  broken  up  places,  abandoned  to  wild  birds  and  game. 
*^The  effect  of  high  winds  after  dry  weather  in  this  district,"  says 
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Hr.  Stevenson,  '*is  not  easOj  described.  Tlie  "whole  air  is  filled 
with  sand,  till  it  resembles  a  London  fog.  Kearlj  every  particle  of 
fertilizing  matter  is  blown  away  from  the  land,  as  is  shown  for  years 
afterwards  by  its  barrenness."  Then  there  is  the  "Fen  district,'* 
and  the  *'  Enclosed  district,"  names  sufficiently  significant  of  their 
character,  if  allowance  is  made  for  the  progress  of  cultivation. 

The  detailed  account  which  Mr.  Stevenson  gives  of  these  districts 
is  very  interesting,  and  they  afford  appropriate  conditions  for  the 
habitation  or  sojourn  of  many  rare  birds.  The  descriptions  given  by 
Mr.  Stevenson  of  the  decline  or  disappearance  of  particular  birds,  as 
artificial  changes  have  been  introduced  in  the  physical  features  of  the 
locality,  are  very  important^  and  not  less  so  that  of  the  settlement  and 
multiplication  of  other  species  for  whom  the  new  conditions  operated 
favourably.  Thus  within  thirty  or  forty  years,  three  species  of 
harriers  have  disappeared  from  the  fens,  in  consequence  of  their 
drainage  by  machinery.  Buffs  and  reeves  have  likewise  vanished, 
"  but  ti^e  red-shank  was  induced  to  return  to  its  old  haunts  by  the 
extraordinary  flood  of  1852.  .  .  .  This  same  flood  acted  in  like 
manner  upon  the  black  tern  and  the  black-headed  gu|l,  both  of 
which,  in  1858,  stayed  to  breed  in  places  which  had  been  so  long  aban- 
doned by  them,  that  their  names  were  even  unknown  in  the  land." 

The  present  volume  begins  with  the  white-tailed  eagle  and  ends 
with  the  quail,  and  includes  descriptions  of  the  visits  and  habits  of 
many  rare  birds,  waxwings,  crossbills,  etc ,  and  of  Pallas'  sand- 
gprouse,  of  which  a  beauti&l  coloured  plate  is  given.  Our  readers 
will  recollect  a  paper  on  the  curious  fact  of  the  appearance  of  this 
bird  in  England,  which  we  published  in  our  fourth  volume. 

In  the  chapter  devoted  to  the  kingfisher,  Mr.  Stevenson  utters  a 
protest  against  the  destruction  of  these  birds  to  furnish  ornaments 
for  ladies'  hats ;  and  it  is  really  abominable,  that  one  of  the  most 
interesting  British  birds  should  be  in  danger  of  absolute  extirpation 
in  obedience  to  a  mere  whim  of  fashion,  and  to  an  unfortunate  over 
development  of  the  monkey  habit  of  imitation.  He  also  records  a 
visit  to  a  kingfisher's  nest.  It  was  placed  in  a  hole  like  that  of  a 
rat  in  a  "  dyke,"  or  drain,  about  a  foot  below  the  top  of  the  bank, 
and  the  same  distance  from  the  water.  The  hole  sloped  gradually 
upwards  from  its  mouth,  and  terminated  in  a  round  chamber,  "  filled 
with  the  remains  of  fish  in  every  stage  of  decomposition.  There 
were  seven  eggs  laid  exactly  in  the  centre  on  a  bed  of  pure  white  fish 
bones,  and  surrounded  with  fish  refuse  swarming  with  maggots. 
The  fish  bones  when  cleaned  weighed  ten  ounces  and  thirty  grains, 
and  must  have  represented  a  great  quantity  of  the  small  fry  which 
form  the  chief  part  of  the  kingfisher's  food.  Mr.  Stevenson  noticed 
remains  of  water-beetles,  but  not  a  particle  of  grass,  straw,  or  similar 
material. 

Strongly  recommending  his  work,  as  both  interesting  and 
valuable,  and  further  mentioning  that  the  frontispiece  to  the  first 
volume  represents  one  of  the  *'  Norfolk  Broads,"  we  leave  it  with 
the  intention  of  completing  our  notice  when  the  second  volume 
appears. 
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CORRESPONDENCE. 
The  following  letter  is  from  the  Rer.  J.  D.  La  Touclie : — 

"Shadows  durinq  the  Solar  Eclipse. 

"  It  has  often  been  remarked  that  the  light  during  an  eclipse  of 
the  snn  is  of  a  very  peculiar  character,  differing  not  only  from  the 
diffused  light  of  a  hazy  day,  but  from  that  of  a  less  luminous  body, 
such  as  the  moon.  This  arises,  I  believe,  to  a  great  extent,  from 
the  peculiar  nature  of  the  shadows  thrown  by  all  objects  in  conse- 
quence of  the  great  change  which  has  taken  place  in  the  shape  of 
the  surface  from  which  the  light  proceeds. 

^*  My  attention  was  attracted  to  this  during  the  late  eclipse,  when, 
in  order  to  give  a  large  party  of  school-children  simultaneously  a 
yiew  of  the  wonderful  sight,  without  the  aid  of  smoked  glass,  I  made 
a  few  small  holes  in  a  piece  of  card,  and  holding  this  at  some  dis- 
tance from  a  sheet  of  white  paper,  just  as  many  beautiful  crescents 
appeared,  exhibiting  to  my  much-pleased  audience,  the  progress  of 
the  eclipse. 

"  In  making  this  experiment,  however,  it  was  soon  manifest  that 
not  only  the  image  of  the  sun,  transmitted  through  the  little  holes 
in  the  card,  was  changed  from  the  ordinary  circle  (to  which,  by  the 
way,  we  are  so  accustomed,  that  I  dare  say  many,  when  they  behold 
it,  are  not  aware  that  it  is  really  an  image  of  the  sun  itself),  but  it 
appeared  that  the  edges  of  the  shadow  of  the  card  had  also  under- 
gone an  equally  remarkable  change. 

"  Every  one  must  have  observed,  that  around  the  edges  of  every 
shadow  cast  by  the  sun,  is  a  gradually  softened-off  margin  or  penum- 
bra, which,  when  the  object  casting  it  is  at  six  feet  distance  from 
that  on  which  it  falls,  extends,  under  ordinary  circumstances,  for 
about  nine-sixteenths  of  an  inch  equally  round  it  on  every  side.  This 
is  caused  by  the  sun  being,  not  a  luminous  pointy  but  a  disc  of  con- 
siderable size,  every  portion  of  which  gives  off  rays  of  light.  Where, 
as  in  the  case  of  the  electric  light,  the  luminous  body  is  a  mere  point, 
all  shadows  will  be  sharp  and  distinct — even  those  of  hairs  will  be 
defined  with  a  clearness  which  strikes  most  spectators  with  surprise ; 
but  where  the  diameter  of  the  luminous  surface  is  considerable,  a 
certain  breadth  of  half-shadow  is  produced,  exactly  corresponding  to 
the  angle  which  the  disc  subtends,  and  the  distance  of  the  opaque 
body  which  casts  the  shadow  from  the  screen  on  which  it  is  received, 
and  this  penumbra  will  necessarily  be  modified  by  the  shape  of  the 
luminous  disc  as  well.  Thus,  when  the  sun  is  undergoing  eclipse, 
its  crescent  form  will  alter  the  shape  of  every  shadow  it  gives  rise 
to.  In  our  direction,  the  diameter  of  its  disc  remains  unaltered, 
while  in  the  other  it  is  greatly  diminished,  causing  a  corresponding 
change  in  the  marginal  shadow  of  every  object. 

'*  Now,  in  the  late  eclipse,  at  the  time  of  greatest  obscuration,  the 
crescent  was  in  a  somewhat  horizontal  position,  and  accordingly, 
though  all  vertical  shadows  remained  of  the  same  width  as  before, 
horizontal  ones  were  greatly  diminished,  and  this  was  very  striking 
in  our  experiment.  When  the  piece  of  card,  moreover,  was  caused  to 
turn  round  in  its  own  plane,  a  regular  proportional  change  took 
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place  in  the  shadows  of  each  edge,  each  diminishing  as  it  approached 
a  position  parallel  to  the  line  of  the  curves  of  the  sun's  crescent,  and 
increasing  as  it  became  perpendicular  to  it.  There  was,  moreover, 
observable  a  peculiar  curving  upwards  of  the  line  of  junction  of  the 
penumbras  of  the  horizontal  and  vertical  edges  of  the  card  at  the 
angles  of  the  shadow,  which  evidently  corresponded  to  the  crescent 
shape  of  the  sun  itself. 

"  Of  course,  the  shadows  of  all  other  objects  were  at  the  same 
time  thrown  out  of  proportion.  Thus,  when  the  hand  was  held 
horizontallj  and  edgeways  in  front  of,  and  at  some  distance  from,  the 
sheet  of  paper,  its  shadow  above  and  below  was  very  much  more 
sharply  defined  and  narrow  than  under  ordinary  circumstances,  but 
if  it  was  held  vertically,  the  indistinct  penumbra  took  the  place  of 
any  distinct  shadow. 

*'  These  effects  were  very  remarkable,  in  consequence  of  the  beau- 
tiful clearness  of  the  sky  here  at  the  time  of  the  edipse,  and  suggested 
the  thought,  that  this  considerable  modification  of  other  shadows 
could  not  but  affect  the  usual  aspect  of  all  the  objects  around,  and 
contribute  to  the  peculiarity  of  their  appearance/' 


PROCEEDINGS  OP  LEARNED  SOCIETIES. 


GEOLOGICAL  SOCIETY.— JPe5.  20. 

Warington  W.  Smyth,  Esq.,  M.A.,'P.R.S.,  President,  in  the  Chair. 

The  following  communication  was  read : — 

On  the  British  Fossil  Oxen. — ^Part  II.    Bos  hngifronsj  Owen. 
By  W.  Boyd  Dawkins,  Esq.,  M.A.  (Oxon.),  F.G.S. 

The  author  analyzed  the  characteristics  usually  assigned  to  Bos 
longifrons,  and  concluded  that  there  were  none  of  specific  value  to 
separate  it  from  the  smaller  varieties  of  Bos  Taurus,  The  large 
series  of  skulls  in  the  Dublin  and  Oxford  Museums  show  that  Boi 
frontosus  of  Nilsson  is  a  mere  variation  from  the  more  usual  type. 
Professor  Owen,  on  the  faith  of  its  occurrence  on  the  Essex  shore, 
along  with  the  remains  of  extinct  animals  also  washed  up  by  the 
waves,  ascribes  to  this  species  a  Pleistocene  age.  This  inference, 
on  a  rigid  examination  of  the  premises,  turns  out  to  be  faulty,  and 
there  is  no  evidence  anywhere  in  Europe  that  it  co-existed  with  any 
of  the  extinct  mammals,  the  Irish  elk  being  excepted.  It  is  very 
commonly  associated  with  the  remains  of  man,  of  a  date  anterior 
to  the  Saxon  invasion.  It  was  kept  in  great  herds  during  the 
Roman  occupation,  and  supplied  the  legionaries  with  beef.  On  the 
Continent,  as  in  Britain,  it  is  found  around  the  dwellings  and  in  the 
tombs. of  the  Bronze  and  Stone  folk.  Nowhere  is  there  evidence 
of  its  having  a  higher  antiquity  than  the  Neolithic  age  of  Sir  John 
Lubbock.  It  disappeared  along  with  its  Keltic  masters  before  the 
Saxon  invaders  from  the  more  fertile  portions  of  Britain,  and  took ' 
refuge  in  the  highlands  of  Scotland  and  Wales,  where  it  sfcOl 


Notes  and  Memorcmda.  289 

snryives  in  the  smaller  domestic  races.  In  no  ease  has  it  been 
found  in  association  with  Saxon  remains.  The  inferences  to  be 
drawn  about  it  are,  first,  that  it  has  not  yet  been  proved  to  have 
existed  before  the  pre-historic  age;  and,  second,  that  it  is  the 
ancestor  of  the  small  Highland  and  Welsh  breeds.  It  is  essentially 
the  animal  with  which  the  archsBologists  have  to  deal,  and  its  only 
claim  for  insertion  in  geological  catalogues  is  the  fact  of  its  occur- 
rence in  the  most  modem  of  all  the  stratified  deposits. 


ROYAL   MICROSCOPICAL    SOCIETY. -If arc/i  IS. 
James  Glaisher,  Esq.,  F.R.S.,  in  the  Chair. 

A  paper  was  read  by  Dr.  Mcintosh  describing  gregariniferous 
parasites  found  in  Borlasia.  Mr.  Jabez  Hogg  alluded  to  the  absurd 
stories  in  the  Times  and  other  papers  concerning  the  gregarin®  in 
the  chignons.  He  stated  that  empty  egg-shells  of  the  louse  had 
been  discovered  on  dirty  specimens,  and  in  some  other  cases  a 
fungoid  growth  that  is  associated  with  ringworm. 

Mr.  Whitney  read  a  highly  valuable  and  instructive  paper  on 
the  development  of  the  breathing  organs  of  the  tadpole,  which  he 
illustrated  by  a  series  of  large  and  beautifully-executed  diagrams. 
He  showed  how  the  internal  gills  grew,  and  caused  the  atrophy  of 
the  external  ones  by  interrupting  their  blood  supply.  The  internal 
gills  could  be  seen  by  stupefying  the  tadpole  by  means  of  a  drop  of 
chloroform,  and  then  dexterously  cutting  away  the  integument. 
When  fully  developed  they  exhibited  beautifully  ramified  tufts,  with 
efferent  and  afferent  vessels.  The  true  lungs  were  quite  distinct 
from  these  internal  gills,  and  were  developed  at  a  later  period. 

It  was  announced  that  the  annual  soiro^  of  the  Society  would 
take  place  at  King's  College,  on  the  24th  of  April. 


NOTES  AND  MEMORANDA. 

Polyps  op  the  Htaloiteica. — At  an  excellent  soiree  recently  g^iren  by  the 
Old  Change  Miorofloopical  Society,  Mr.  Tjler  exhibited  specimens  of  the  poljp 
cells  attached  to  the  glass  rope  of  the  Hjalonema  sponge,  with  the  zoanthoid  polype 
in  sUu,  His  preparations  seem  quite  decisire  in  favour  of  the  yiews  of  Brandt  and 
Schulze,  supported  in  our  pages  by  Professor  Wyyille  Thomson,  and  conclusiye 
against  the  opinion  of  Dr.  Bowerbank,  that  the  supposed  poljp  oeUi  were  excretory 
orifices  of  the  sponge.  In  the  AnnaU  of  Natural  SUtory  for  March,  Max.  Schultse 
hae  a  paper  to  yindicate  his  views  of  the  Hyalonema,  in  which  most  naturalists 
coincide.  He  speaks  of  the  close  resemblance  in  structure  between  the  long 
spicules  and  the  shorter  ones  forming  the  body  of  the  sponge.  With  reference  to 
the  polyps  {palythoa),  he  states  that  Oscar  Schmidt  has  found  a  similar  polyp  para- 
sitic upon  a  sponge  in  the  Adriatic.  He  also  alludes  to  the  way  in  which  the 
polype  themselves  with  their  thread  capsules  may  be  made  visible,  ae  in  Mr. 
TyWs  preparations. 

PBOTOOBAPHiKa  TUB  MooK. — ^The  Lunar  Committee  of  the  British  Associa- 
^n  have  issued  a  series  of  tables  prepared  by  the  Secretary,  Mr.  Birt,  to  show  the 
moft  fiiTOurable  periods  for  photographing,  or  drawing  particular  parts.   Obserren 
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irho  can  assist  the  Moon  Committee  should  obtain  a  set  of  their  tables  bj  commu- 
nicating with  W.  T.  Birti  Ksq.,  42,  Sewardstone  Boad  West,  Victoria  Park, 
London,  N.E. 

ExPSBiMSNTS  OK  Cbll  'Fokk.atiovb.''T)i0  JProceedinfft  of  the  Soyol  Society, 
Tol.  XT.,  No.  88,  contains  an  important  paper  bj  Dr.  Montgomeiy  on  cells.    He 
shows  that  so-called  "  organic  "  cells  of  cancer  and  other  tumours  expand  on  tho 
addition  of  water  to  several  times  their  original, size,  and  at  last  Tanith  in  the 
surrounding  medium.    The  nucleus  did  not  always  participate  in  this  ohange. 
Artificial  processes  were  then  adopted,  and  it  was  found  that  when  myeline,  in  ita 
dry  amorphous  state,  was  placed  in  water,  slender  tubes  shot  forth  from  the  free 
margins,  "  wonderfully  like  nerve-tubes/*    When  intimately  mixed  with  white 
of  egg  the  myeline  formed  "  instead  of  tubes,  splendid  dear  globules,  layer  tihae 
layer,  resembling  closely  those  of  the  crystalline  lens  formed  under  similar 
conditions."     "By  mixing  myeline  with  blood  serum,  globales  were  obtained 
showing  the  most  Urely  molecular  motion.   When  the  serum  somewhat  preponde- 
rated, the  whole  globules  seemed,  after  a  while,  to  undergo  coagulation,  and 
appeared  often  as  beautifully  and  finely  granulated  as  any  real  cell.    When  this 
mixture  of  myeline  and  serum  was  spread  very  thinly  over  the  glass  slide,  there 
often  started  into  existence,  with  the  addition  of  water,  small  primary  globules, 
roand  which  ah  irregular  mass  of  granular  material  became  gradually  detached 
from  the  glass  slide.    It  at  last  shaped  itself  into  a  secondary  globule,  enclosing 
the  primary  one,  and  constituting  with  it,  ^wn  to  the  minutest  details,  the  most 
perfect  typical  cell."     .    .    •     ''If  the  amorphous  myeline  be  very  thinly  spread 
on  a  glass  slide  instead  of  tubes,  there  will  form  bodies  looking  like  rings.    They 
are  actually  double  globules,  the  inner  globule  being  more  transparent  than  the 
outer.*'    When  dried,  and  ^afterwards  wetted,  the  inner  globule  becomes  the 
nucleus.    If  serum  is  added  mstead  of  water,  biconcave  di^cs  are  formed  like  blood 
corpuscles,  but  larger. 

Thb  Maiocotu  IK  THE  Bat  ov  Tab.— The  expectations  of  finding  a  complete 
mammoth  in  this  situation  have  been  disappointed.  M.  Schmidt,  on  arriving  at 
the  locality,  found  the  remains  in  an  imperfect  state.  He  has  brought  away  hair, 
skin,  and  bones,  but  the  internal  organs  had  perished,  and  he  could  obtain  no 
posiiive  information  as  to  the  nature  of  the  creature's  food. 

SiLTTBUK  Life.— The  Proceedings  of  ihe  Boyal  Society,  No.  90,  contains  an 
account  by  Dr.  Bigsby  of  a  work  on  Silurian  Fossils,  which  he  proposes  to  call 
Thesaurve  Siluricue,  He  says  it  "  contains  7,553  species,  and  probably  it  does  not 
give  the  tithe  of  the  whole  Silurian  life  yet  lying  buried  under  the  wilds  of  the 
arctic  circle,  of  Hudson's  Bay,  Labrador,  the  two  Americas,  Scandinavia,  Australia, 
India,  etc.,  etc.  It  appears  that  the  number  of  species  known  in  1856  was  only 
1,995.  *'  In  the  primordial  group,"  says  Dr.  Bigsby,  "  we  find  numerous  repi«« 
sentatives  of  nearly  every  marine  invertebrate,  and  we  have  a  startling  exampto  of 
the  sudden  development  in  very  early  times  of  the  highest  types  of  molluscan  life, 
nautili,  litpites,  trilobites,  protichnites,  etc." 

AcTiOK  OF  QuiKiKE  OK  THE  Nbbtss.— M.  Eulenberg  states  in  Comfee  Sen" 
due,  that  injecting  three  to  twelve  centigrammes  of  sulphate  of  quinine  under  the 
skin  of  frogs  arrests  respiratory  movements  and  the  action  of  the  heart.  He  con* 
siders  it  to  operate  first  on  the  centrul  foci  of  refiex  action  in  the  spinal  chord,  and 
afterwards  on  the  cerebral  foci  of  sensatiun  and  movement. 

The  Solas  Eclipse,  Maboh  6.— At  Madrid,  Dr.  Aguilor,  of  the  Observatory, 
was  able  to  make  thermometrical  observations  under  favourable  conditions  of  dear 
sky.  He  used  two  of  Casella's  thermometers,  placed  out  of  the  direct  rays  of  the 
sun.  Their  coincidence  all  through  was  very  close.  March  6,  19h.  60m.  they 
both  showed  21^*5.  The  eclipse  was  at  its  maximum  at  20h.  54m.,  and  20h.  65m. 
the  temperature  was  7**'8  according  to  one  instrument,  and  7^**9  according  to  the 
other.  The  lowest  was  at  21h.,  7^*5  and  7^'6.  At  22h.  20m.  one  showed  26^-8,  and 
the  other  26''5. 
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THE  NEW  OAK-FEEDING  SILKWORM  OF  CHINA. 

BY  JOHN  B.  JACKSON^ 

Cimktor  of  the  Moseum,  Bojal  Gardens,  Kew. 

(With  a  Coloured  Plate.) 

In  years  gone  by,  when  the  present  generation  of  men  were 
boys  at  school,  almost  the  first  lesson  learnt  in  Natural  History 
was  the  rearing  and  cultivation  of  silkworms.  If  our  self- 
imposed  lessons  in  sericulture  were  calculated  to  implant  a 
taste  in  this  direction  for  development  on  a  larger  scale  m  after 
life,  what  a  nation  of  silk  cultivators  we  should  by  this  time 
have  been.  We,  as  boys,  used  to  look  upon  the  little  creatures 
so  busy  enclosing  themselves  in  their  silken  houses,  and  think 
it  almost  past  belief  that  our  mothers'  and  sisters'  dresses  could 
be  composed  of  so  many  of  those  silky  cocoons.  Since  the 
days  of  which  we  speak  a  great  revolution  has  taken  place  in 
the  culture  of  silkworms,  and  boys  in  these  days  could  scarcely 
be  expected  to  keep  themselves  posted  up  in  all  the  newly 
introduced  insects. 

The  disease  which  has  made  such  ravages  amongst  the 
Bambyx  mori,  or  common  mulberry.feeding  silkworm,  in  the 
South  of  Europe,  has  been  the  means  of  directing  attention 
to  new  sources  for  a  supply,  or  at  least  for  aids  to  the  ordinary 
supply  of  silk.  This,  like  the  cotton,  the  paper,  and  the 
cinchona  questions,  has  become  one  of  great  importance.  In 
the  great  silk  cultivating  districts  in  the  South  of  Europe  a 
failure  in  the  supply  of  this  article  would,  to  those  populations, 
be  as  keenly  felt  as  the  cotton  famine  was  to  our  own  opera- 
tives a  few  years  since,  besides  seriously  affecting  one  of  our 
home  industrial  classes,  the  silk  weavers.  Science  has  also 
gained  something,  and  will  probably  gain  more,  from  the  experi- 
ments in  the  acclimatization  of  these  insects,  as  in  the  case  of 
the  Bomhyx  Oynthia,  or  ailanthus  worm,  which  is  proved  not 
only  to  exist,  but  even  to  be  more  healthy  and  vigorous  in  this 
country  than  in  France.  It  is  now  about  ten  years  since  the 
Bomhyx  Cynthia  was  first  reared  in  Europe,  and  since  then 
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many  others  from  India^  China^  Japan^  and  Australia  have 
been  brought  into  notice. 

The  latest  of  these  is  the  oak-feeding  insect  of  China, 
the  Anthercea  Pernyi,  Guer.  Menne.  It  produces  what  is 
known  as  mountain  silk^  which  has  of  late  become  a  most 
important  article  of  trade  amongst  the  Chinese.  A  description 
of  this  insect,  and  of  the  oaks  upon  which  it  feeds^  will  probably 
be  of  some  interest  to  the  readers  of  the  Intellectual  Obsbbyeb. 
Specimens  of  the  foliage  and  the  acorns  of  these  plants^  together 
with  some  cocoons  containing  chrysaHds^  and  some  hanks  of 
the  silk,  were  recently  received  at  Kew  from  China^  and  from 
these  materials  the  species  of  Quercus  have  been  decided.  Two 
of  them^  called  by  the  Chinese  respectively  large  and  small 
''  Tsing-kang-lew/'  appear  to  be  Qiiercus  Mongolica,  Another 
called  ''  Hoo-po-16,"  is  Quercus  obovata,  Bunge,  the  leaves  of 
which  are  larger  and  darker  in  colour  than  those  of  Quercus 
Mongolica.  There  is  also  a  marked  difference  in  the  acorns^ 
which  are  larger^  and  the  scales  long  and  tapering^  and  of  a 
dark  brown  colour^  thus  giving  to  the  cup  the  appearance 
of  being  covered  with  long  brown  fiir,  which  also  partly  covers 
the  acorn  itself.  The  fourth  is  called  ''  Tseen-tso-tsze/'  and  is 
the  Quercus  serrafa  of  Thunberg.  The  silkworms  fed  upon 
this  oak  produce  the  best  silk ;  the  tree,  however,  is  not  so 
common  in  the  silk  districts  as  either  of  the  other  species. 

The  next  best  quality  of  silk  is  produced  by  feeding  the 
insects  upon  the  leaves  of  Quercus  Mongolica,  those  of  Quercus 
ohovata  producing  the  most  inferior  description.  Two  crops  of 
silk  are  produced  by  the  AniJi&rcea  Pemyi  in  one  year — a  spring 
and  an  autumn  crop.  The  cocoons,  which  are  very  large,  as 
will  be  seen  by  the  Plate,  are  carefully  selected  by  the  silk 
growers  after  the  autumn  crop  of  silk  has  been  collected,  and 
stored  away  in  baskets,  which  are  usually  hung  up  in  ordinary 
living  rooms  for  the  spring.  The  ordinary  heat  of  a  Chinese 
living  room  during  the  winter  seems  to  be  quite  sufficient  to 
prevent  the  frost  affecting  the  chrysalids.  The  temperature  of 
a  Chinese  dwelling  in  the  mountain  silk  districts  is  during  the 
greater  part  of  the  winter  considerably  below  freezing  point. 
It  is  thought  that  the  chrysalis  would  not  be  affected  even 
if  exposed  on  the  trees  during  an  ordinary  winter  night  in  the 
Chinese  forests,  and  if  this  be  so,  it  will  probably  prove  hardy 
enough  to  bear  our  climate.  Towards  the  end  of  April  the 
oaks  upon  which  the  caterpillars  feed  begin  to  open  their  young 
leaves,  and  to  push  forward  the  growth  of  these  leaves  so  as  to 
have  food  in  readiness  for  the  caterpillars  when  hatched ;  twigs 
are  cut  off  the  trees,  and  placed  either  in  tubs  of  water  in 
dwelling-houses,  or  in  pools  and  mountain  streams.  By  the 
time  the  leaves  have  expanded,  the  moths  have  made  their 


The  New  Oah-feeding  Silhwomn  of  China.  243 

esospe  from  the  cocoons^  have  paired^  deposited  their  eggs^ 
which  are  hatched  on  sheets  of  paper  upon  which  the  young 
leaves  of  the  oak  are  placed.  The  insects  are  thus  nursed  and 
nourished  for  a  few  days,  by  which  time  they  have  grown 
to  about  an  inch  in  length.  They  are  then  transferred  to  the 
trees  themselves  on  the  hill  slopes,  the  younger  and  the  most 
tender-leaved  plants  being  selected.  Some  days  elapse  before 
the  caterpillar  moults  for  the  first  time ;  it  also  changes  its  colour 
from  black  to  green,  and  increases  considerably  in  size.  It 
goes  through  four  of  these  changes,  after  each  of  which  its 
bulk  is  increased,  but  it  retains  its  green  colour.  It  now  begins 
spinning  its  silk,  and  of  course  encloses  itself  in  its  cocoon, 
there  again  to  take  the  chrysalis  form.  These  natural  changes 
are  gone  through  much  quicker  in  the  spring  than  in  the 
autumn  season,  a  difference  of  five  or  six  weeks  existing.  In 
each  season,  as  fast  as  the  caterpillars  consume  the  leaves 
of  one  oak  bush  they  are  removed  by  the  attendant  silk  culti- 
vator to  another,  the  youngest  bushes  being  first  used. 

Mr.  Meadows,  the  English  Consul  at  Newchang,  says,  ''  I 
was  in  some  of  the  silk  vdileys  from  the  29th  of  August  to  the 
12th  of  September,  and  had  an  opportunity  of  observing  the 
autumnal  worms  in  their  last  stages.  The  most  advanced 
began  weaving  their  cocoons  around  them  on  the  2nd  of  Sep- 
tember, but  at  this  time  a  large  proportion  of  the  worms  were 
still  in  the  stage  between  the  third  and  fourth  sleeps,  while 
others,  which  had  cast  their  skins  for  the  last  time,  were  feed- 
ing hard  in  preparation  of  the  work  of  cocoon  spinning.  On 
the  12th  of  September  fully  one  half  were  enclosed  in,  or  busy 
with,  their  cocoons,  while  the  most  backward  had  all  changed 
their  skins  for  the  fourth  time.^' 

As  the  description  of  the  insect,  as  given  by  Mr.  Meadows, 
may  be  better  understood  by  many  of  our  readers  than  a  purely 
technical  one,  we  will  quote  it  entire  : — ''  Just  before  spinning 
its  cocoon,  it  is  a  bright  green-bodied  grub  or  caterpillar  of 
about  S^  to  4  inches  in  length,  with  a  light  brown  head.  On 
its  pale  brown  face  there  are  six  or  eight  small  black  specks. 
Its  body  has  twelve  joints.  On  eight  of  these,  it  has  on  each 
a  pair  of  claws,  five  pairs  of  what  I  shall  call  back  claws  on 
the  hinder  part  of  the  body,  and  three  pairs  of  front  claws  on 
the  forward  part.  The  hindermost,  or  tail  joint,  has  a  pair  of 
the  back  claws ;  then  there  are  two  joints  without  claws ;  then 
come  four  joints,  each  with  a  pair  of  the  back  claws  (one  on 
each  side) ;  then  come  two  joints  without  claws ;  and  then  the 
three  foremost  joints,  each  with  a  pair  of  the  front  claws. 
The  five  pairs  of  back  claws  are  less  developed  as  claws  than 
the  front  ones,  being,  to  outward  appearance,  of  the  same  soft 
green  matter  that  the  body  is  composed  of;  and  merely  tipped 
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witH  a  small  piece  of  hard  substance  of  the  same  light  brown 
colour  as  the  head.  The  three  pairs  of  front  claws  are,  on  the 
other  hand,  curved ;  and  are  entirely  composed  of  the  hard^ 
light  brown  substance.  The  five  pairs  of  back  claws  serve  as 
feet,  by  means  of  which  the  animal  holds  on  to  the  twig,  or 
stem  part  of  the  leaf,  while  the  firont  claws  serve  as  hands,  by 
means  of  which  it  twists  round  the  edge  of  the  leaf  to  its 
mouth.  When  the  grub  is  in  one  of  its  torpid  periods,  it 
holds  on  to  the  twig  solely  by  means  of  the  five  pairs  of  back 
claws,  the  foremost  five  joints  (three  with  claws  and  two 
without)  being  altogether  detached  from  the  twig,  in  the  air. 
A  little  above  the  claws  on  each  side  there  is,  on  each  joint  or 
segment,  a  bright  blue  speck,  out  of  which  two  or  three  hairs 
grow.  A  Httle  above  these  blue  specks  there  is  on  each  side, 
down  the  last  or  tailmost,  nine  joints,  a  brownish  streak,  which 
two  streaks  widen  and  join  together  as  a  brown  band  on  the 
tail  joint.  On  the  eighth  and  ninth  of  the  joints,  counting 
from  the  tail  end,  there  are  on  this  brown  streak  two  silvery 
or  white  metalHc  coloured  spots  on  each  side.  The  brown 
band  does  not  extend  to  the  foremost  three  joints ;  on  the 
other  hand,  each  of  these  joints  has  two  blue  specks  on  each 
side,  one  above  or  higher  up  than  the  other.  The  animal  is 
thickest  about  the  second  and  third  joints,  counting  from  the 
head,  and  tapers  off  somewhat  towards  the  tail.'' 

*'  When  the  worm  begins  to  make  its  cocoon,  it  selects  two 
or  more  oak-leaves,  more  or  less  facing  each  other,  and  lower 
than  the  twig  from  which  they  proceed.  These  leaves  it  joins 
together  by  a  network  of  its  silk  thread,  which  thread  keeps 
issuing  from  its  mouth  as  it  moves  its  head  from  one  leaf  to 
the  other.  It  holds  on,  in  the  meantime,  by  its  back  claws  to 
the  twig.  When  the  leaves  are  sufficiently  joined  to  form  a 
sort  of  cup  or  basket  under  the  twig  to  which  it  is  holding,  it 
loosens  its  hold,  and  drops  into  the  receptacle  it  has  thus 
formed.  The  hindermost  seven  joints  of  the  body  are  then 
with  the  tail  joints  slightly  curled  in,  drawn  together,  and, 
remaining  in  a  state  of  total  inaction,  serve,  I  presume,  merely 
as  a  store  from  which  the  silk  thread  matter  is  drawn.  The 
work  of  further  self-inclosure  the  animal  does  with  his  head, 
and  the  foremost  five  joints  of  the  body.  It  first  quite  sur- 
rounds itself  with  the  loose  flossy-Hke  silk  which  forms  the 
outer  portion  of  the  cocoons  as  they  come  to  market,  and 
through  which  its  green  body  remains  for  a  time  visible.  It 
then  gradually  forms  the  dense,  hardish,  skin- like  substance 
which  constitutes  the  inner  portion  of  the  cocoon. 

On  opening  a  cocoon  which  had  been  recently  formed,  and 
was  to  outward  appearance  quite  finished,  I  found  inside  a 
complete  green  worm  curled  up  in  the  way  I  have  described  as 
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to  its  hind  part^  and  with  the  fore  part  in  the  condition  in  which 
it  is  when  the  animal  is  in  one  of  its  sleeps  on  the  bnsh.  After 
a  while  the  fore  part  began  to  move^  and  the  animal  to  spin 
silk^  which  it  attached  at  each  turn  of  its  head  to  the  surface 
of  a  table  on  which  I  had  placed  it.  It  seemed  to  be  labouring 
to  increase  the  thickness  of  its  cocoon^  beings  doubtless^  roused 
to  the  necessity  of  so  doing  by  the  feel  of  the  open  air  to  which 
it  was  again  exposed.  I  judged  that  if  the  cocoon  had  not 
been  opened,  the  animal  would,  after  a  sleep  in  it,  have  pro* 
ceeded  to  thicken  the  inner  surface  by  further  thread  spinning, 
and  have  gone  on  so  doing  till  its  bulk  was  sufficiently  decreased 
for  its  turning  into  the  chrysalis  shape.^^ 

Prom  the  foregoing  description  of  the  Anthercea  Pernyi,  it 
will  be  seen  how  close  it  agrees  in  habit  with  the  Bombyx 
Cynthia,  or  ailanthus  feeder.  It  remains  yet  to  be  proved 
whether  the  insect  can  be  successfully  reared  in  this  country, 
and  whether  it  will  feed  on  the  leaves  of  any  of  our  British 
oaks.  If  so,  and  it  succeeds  in  our  climato  as  well  as  the 
ailanthus  worm,  it  will  prove  a  valuable  companion  to  that 
useful  insect.  The  silk  appears  very  strong,  and  when  pro- 
perly cleaned  will,  no  doubt,  prove  tolerably  bright  and  flossy. 
i\s  an  article  of  export  from  China,  it  will  probably  prove  a 
valuable  addition  to  our  trade  with  that  country,  and  if  accli- 
matized with  us,  would  of  course  be  valuable  to  our  home 
productions. 

It  appears  that  these  insects  are  not  only  useful  as  silk 
producers  in  their  native  country,  but  the  insides  of  their  huge 
bodies  are  drawn  out  by  the  Chinese,  who  make  fishing-lines 
of  them,  which  are  of  a  somewhat  similar  nature  to  catgut. 
We  are  told  by  a  celebrated  traveller  in  China  that  these  can 
be  sometimes  drawn  out  to  a  continuous  length  of  fifteen  or 
twenty  yards. 

The  drawing,  by  Mr.  Pitch,  is  made  from  a  moth  which 
escaped  from  a  cocoon  about  the  middle  of  Pebruary  last.  This 
cocoon  was  kept,  amongst  others  in  the  possession  of  the 
writer,  in  an  ordinary  sitting-room,  and  up  to  the  present  time 
none  of  the  others  have  made  their  appearance. 

The  Plate  represents — 1.  The  Cocoon,  jnat.  size;  2.  Chry* 
salis,  nat.  size ;  \i.  Moth,  nat.  size.  The  leaves  and  acorn  are 
those  of  Quercus  serrata,  Thb.,  which  produce  the  best  kind 
of  silk. 
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AN  EIGHT  DAYS^  RAMBLE  IN  CAPE  COLONY. 

BY    GEOEOE    E.     BULGEB^ 
Captain  10th  JEUgiment. 

"  Stjpposb  we  ask  for  a  week's  leave,  and  take  a  trip  to  the 
Paarl  V*  said  Hendrick  to  me  one  morning  at  the  end  of  July, 
as  we  sat  at  breakfast  together  in  the  mess-room  at  Cape 
Town.  ''  There  ought  to  be  some  fine  mountains  in  that  direc- 
tion, and  we  might  also  get  some  shooting/'  "  By  Jove,  it  is 
a  good  idea,''  I  answered ;  '*  a  few  days  of  wandering  about 
would  be  very  pleasant,  besides  the  opportunity  of  seeing  a 
part  of  the  country  new  to  us." 

The  leave  of  absence  was  easily  obtained,  and  at  eleven 
o'clock  the  next  morning  we  were  travelling  towards  our 
destination  by  the  Cape  Town  and  Welhngton  Railway.  We 
were  the  sole  occupants  of  the  carriage,  and,  indeed,  almost 
the  only  passengers  in  the  train ;  for  the  traffic  on  this  line  is 
very  small,  and  we  heard  that  it  does  little  more  than  pay 
expenses. 

For  more  than  four  years  we  had  not  seen  a  railway 
carriage ;  and  the  sensation  of  being  once  more  whirled  along 
by  the  iron  horse  was  to  me  quite  delightful,  after  the  various 
uncomfortable  modes  of  travelling  with  which  I  had  become 
familiar  on  the  comparatively  uncivilized  frontier,  where  it  had 
been  our  destiny  to  be  quartered  since  March,  1860. 

The  morning  was  very  fine,  and  although  it  was  rather 
early  in  the  season  for  us  to  see  the  full  beauty  of  the  country, 
yet  even  the  monotonous-looking  Cape  Flats,  between  Cape 
Town  and  Stellenbosche,  a  distance  of  thirty-one  miles,  were 
to  a  certain  extent  attractive,  from  the  bright  flowers  which 
were  everywhere  coming  into  bloom  amongst  the  thin  and 
scattered  bushes  that  studded  the  wide,  arid-looking  expanse 
of  glittering  white  sand.  Near  Stellenbosche  the  mountains 
commence,  and  thence  to  the  Paarl  they  form  the  main 
features  of  the  scenery.  Those  close  to  the  former  place — ^the 
Klapmuts  range,  I  believe — are  exceedingly  bold  and  grand ; 
they  are  apparently  of  great  height  and  utterly  barren ;  indeed, 
seemingly  naked  rocks,  of  imposing  form  and  majesty.  Next 
them  comes  a  more  lengthy  tier,  which,  I  understand,  are  the 
Drakenstein  or  Dragon's  Stone  Hills.  They,  too,  are  treeless 
masses  of  solemn-looking  rock,  trending  away  to  the  north- 
ward, and  walling-in  the  valley  of  the  Great  Berg  River  on  the 
eastern  side. 

The  Paarl  is  eighteen  miles  from   Stellenbosche,  and  we 
arrived  there  shortly  after  one  o'clock.     The  railway  station  is 
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folly  two  miles  from  the  town^  but  we  fomid  carts  in  waiting 
for  new-comers,  one  of  which  soon  carried  us  and  our  belong- 
ings to  the  exceedingly  pleasant  little  hotel  kept  by  Mr. 
Schmidt,  a  stout,  jolly-looking  Dutchman,  whose  kindness  and 
attention  to  our  wants  during  the  few  days  we  spent  under 
his  hospitable  roof  will  long  be  remembered  by  Hendrick  and 
myself.  The  drive  from  the  station  to  the  hotel  was  very 
pleasant;  the  country  was  fresh  and  bright  looking;  and  the 
noble  pine-trees  and  oaks,  which  lined  some  portions  of  the 
road,  elicited  our  warm  admiration. 

We  spent  the  remainder  of  the  day  in  rambling  about  the 
Paarl — ^which,  being  translated  into  English,  means  Pearl— 
and  examining  the  general  features  of  the  valley.  The  village, 
or  town,  is  one  long  street,  which  stretches  in  a  direction 
parallel  to  the  course  of  the  Great  Berg  Biver  for  several  miles ; 
the  people  told  us  eight,  but  I  should  say  it  is  a  good  deal 
under  that  distance.  The  houses  are  all  built  in  the  Dutch 
style,  and,  almost  without  an  exception,  are  shaded  with  pine- 
trees,  which  add  vastly  to  the  beauty  and  picturesque  appear- 
ance of  the  place.  The  trees,  moreover,  are  by  no  means 
entirely  of  an  indigenous  character,  for  those  of  many  dis- 
similar countries  and  climates  are  found  here  growing  happily 
together,  and  thriving  in  the  genial  atmosphere  of  this  lovely 
vaBey.  Lofby  pines,  whose  deep  green  foliage  is  suggestive  of 
more  northern  regions,  contrast  gracefully  with  the  delicate 
acacia-like  branches  of  the  Pride  of  India;  majestic  oaks  of 
high  antiquity  stand  side  by  side  with  the  Blue  Gums  of  South 
Australia,  and  the  scarlet-flowering  pomegranates,  said  to  have 
been  first  brought  from  Carthage ;  here  are  mulberry-trees  of 
immense  size ;  there  the  soft  English-looking  woody  poplar, 
loquats,  almonds,  peach-trees,  opuntias,  huge  stately  agaves, 
luxuriant  orange-trees,  laden  with  golden  fruit  and  redolent 
of  rich  perfume ;  camellias,  with  their  peerless  blossoms  ;  scar- 
let aloes ;  and  whole  hedges  of  roses ; — ^all  blend  harmoniously 
into  one  lovely  and  smiling  picture.  Yineyards  are  attached  to 
almost  every  house,  for  the  Paarl  is  in  the  heart  of  one  of  the 
finest  wine  districts  of  the  country ;  but  at  the  time  of  our 
visit  the  plants  were  all  brown  and  leafless,  so  that  they  added 
little  to  the  beauty  of  the  scene  around  them. 

The  Great  Berg  River,  a  considerable  stream,  flows  through 
the  valley  a  little  below  the  town,  and  eventually  after  a  winding 
course  of  about  a  hundred  miles  from  its  source  in  the  Fransche 
Hock  Mountains,  falls  into  the  South  Atlantic  Ocean  at  St. 
Helena  Bay,  on  the  west  coast.  In  the  neighbourhood  of  the 
Paarl  it  is  tame  and  uninteresting,  for  its  banks  are  treeless 
and  monotonous-looking,  contrasting  forcibly  with  the  fine^ 
bold  scenery  of  the  mountain-ranges  on  either  hand,  and  the 
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softer  beauty  of  tlie  town  itself.  We  could  scarcely  form  an 
estimate  of  the  width  of  the  valley,  which  may  perhaps  be  two 
or  three  miles  across ;  but  it  appeared  to  be  a  flat,  sandy  plain 
throughout,  ornamented  only  by  a  low,  shrubby  vegetation, 
which  seemed  in  many  places  very  sparse  and  thin.  On  the 
opposite  side  to  the  Paarl  Mountain  runs  the  lofty  chain  of  the 
Drakenstein,  displaying  much  grandeur  of  outline  and  variety 
of  configuration,  but  everywhere  treeless,  naked,  and  barren ; 
apparently  a  series  of  precipitous  crags  and  peaks  of  glittering 
sandstone,  with  here  and  there  a  tall,  snow-capped  summit 
standing  out  in  bold  relief  from  the  deep  azure  of  the  distant 
sky.  To  the  right  and  left  huge  mountains  still  meet  the  view, 
and  the  valley  is  almost  entirely  encompassed  by  these  tower- 
ing boundaries  of  rock. 

*^^^  ^^^  ^^^  ^1^  ^^^  ^^^ 

^^M  ^^^  ^^^  ^w^  ^^^  ^^^ 

Next  morning,  just  as  I  had  finished  dressing,  Hendrick 
put  his  head  into  my  room,  and  began  to  reproach  me  for 
spending  the  "  best  part  of  the  day  in  bed,^'  the  hour  being 
then  only  seven  o^clock.  Every  man,  they  say,  is  mad  on 
some  point,  and  Hendrick^s  peculiar. lunacy  is  a  fondness  for 
getting  up  in  the  middle  of  the  night,  and  walking  for  several 
miles  before  any  other  Christian  or  infidel  has  roused  himself 
from  his  nocturnal  slumbers.  Just  such  a  feat  had  he  been 
performing  on  the  occasion  alluded  to,  and  it  was  not  to  bo 
wondered  at  that  his  appetite  was  alarming  in  the  extreme. 
However,  Johannes,  the  attendant-spirit  of  the  hotel,  was  very 

Srompt  in  his  measures  on  that  morning,  and  ere  long  we  sat 
own  to  a  sumptuous  breakfast.  As  soon  as  Hendrick  could 
afford  time  from  the  eating  and  drinking  for  conversation,  he 
informed  me  that  ho  had  been  half  way  up  the  mountain  at 
six  o'clock,  and  he  wound  up  with  a  proposition  that  we  should 
devote  the  rest^of  the  day  to  more  extended  explorations  in 
the  same  direction. 

The  Paarl  Mountain  is  one  of  the  celebrities  of  the  place, 
and  so  I  was  fain  to  agree  to  my  companion's  proposal,  albeit 
I  felt  uncommonly  lazy,  and  the  day  promised  to  be  exceedingly 
hot ;  a  promise  that  was  amply  redeemed  before  the  sun  had 
reached  the  zenith.  However,  after  breakfast  we  started,  and 
soon  had  commenced  the  ascent,  for  the  foot  of  the  hill  was 
scarcely  five  hundred  yards  distant  from  the  hotel.  The  path 
upwards  was  well  marked,  clear  of  grass  and  bushes,  but  steep^ 
and  almost  slippery,  the  red  earth  having  been  worn  quite 
smooth  by  being  constantly  walked  over,  and  baked  hard  by 
the  hot  sun.  As  may  be  supposed,  we  paused  frequently,  for 
in  such  weather  the  climb  was  rather  hot  and  fatiguing ;  and 
during  these  halts  we  had  ample  opportunity  for  studying  tha 
beautiful  landscape  afforded  by  the  lovely  Paarl,  nestling  ia 
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the  valley  at  our  feet,  with  its  glorious  background  of  high 
and  rugged  mountains. 

In  due  course  of  time  we  reached,  not  exactly  the  summit, 
but  one  of  the  shoulders  of  the  mountain  ;  for  the  former,  a 
somewhat  semicircular  mass  of  smooth  granite,  is  not  easy  of 
access  from  the  side  on  which  we  approached  it ;  and  there, 
again,  we  paused  to  look  around  us.  On  our  right  a  small 
rivulet  was  winding  downwards  through  a  rocky  ravine,  fern- 
clothed  and  shaded  by  dense  clusters  of  small  shrubs,  amongst 
which  the  elegant  and  graceful  sugar-bush  {Protea  nana?) 
was  most  abundant ;  its  large  rose-coloured  blossoms  affording 
immense  attraction  to  many  sun-birds,  whose  weak  but  pleasing 
notes  we  heard  everywhere  about  us.  '  There  were  three  species 
in  tolerable  plenty — the  dark  green  one  {Cinnyris  famosa), 
one  with  a  green  head,  orange  breast,  and  grayish  body  {Cin- 
nyris violacea)y  and  a  third,  much  larger  than  the  other  two, 
and  more  plainly  dressed,  with  a  long  tail  {Melliphaga  Gaffer)  .* 
The  scarlet  flowers  of  the  wild  sacha  {Leonotis  leonurus)  peeped 
out  every  here  and  there  from  the  clumps  of  rank  vegetation, 
which  almost  shrouded  portions  of  the  little  brook  from  the 
daylight;  and  other  blossoms,  equally  beautiful  though  of  less 
striking  colours,  were  very  numerous.  There  were  not  many 
birds  visible,  excepting  those  I  have  already  mentioned ;  a  few 
sparrows  {Passer  arcuata) ;  a  flock  or  two  of  those  lovely  little 
long-tailed  whidah-finches,  the  Vidua  erythrorhyncha  of  Swain- 
son,  which  is  known  in  some  parts  of  the  colony  by  the  extra- 
ordinary appellation  of  *'  king  of  the  Jews" ;  and,  near  the 
summit  of  the  ridge,  a  pair  of  my  favourite  little  gray  finches 
{FringUlaria  vittata),  called  by  the  Dutch  settlers  ''streep- 
kopje."  I  saw  very  few  butterflies;  only  one  specimen  of 
Acrcea  hortaj  and  two  or  three  of  the  very  beautiful  and  very 
common  Pyramcis  cardui,  displaying  their  usual  fearlessness, 
and  permitting  me  to  approach  quite  close  to  them  without 
any  seeming  alarm. 

On  our  left  was  the  summit  of  the  mountain,  a  huge,  naked 
rock  towering  up  for  fully  fifty  or  sixty  feet  above  us,  with 
precipitous  sides  and,  apparently,  a  rounded  top.  Behind  us 
the  land  dipped  for  a  short  distance,  and  then  rose  again  gra- 
dually, sloping  upwards  towards  two  immense  semicircular 
masses  of  the  same  imperishable  granite,  considerably  higher 
than  the  peak  which  is  visible  from  the  town.  Standing  within 
a  short  distance  of  one  another,  and  rising  far  above  the  sur- 
rounding vegetation,  these  two  smooth,  bald-headed  mountains 
were  most  striking  objects,,  and  we  soon  resumed  our  walk 
and  strode  over  to  them.     The  ascent  of  the  one  upon  our  left 

*  I  am  indebted  to  the  kindness  of  mj  friend  E.  L.  Layard,  Esq.,  the  Curator 
of  the  South  African  Museum,  for  the  names  of  these  and  man  j  other  birds. 
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Beemed  feasible  enough^  but  it  was  so  girt  with  tremendous 
precipices,  that  we  did  not  Hke  to  risk  the  slippery  footing  on 
the  smooth,  naked  granite  ;*  the  other,  from  the  side  next  to 
ns,  was  utterly  beyond  oar  powers  of  climbing.  Save  the  hard 
gray  lichens  which  covered  the  stone  profasely,  and  a  patch  or 
two  of  some  tiny  moss  in  the  crevices  here  and  there,  not  a 
shred  of  vegetable  life  was  visible  beyond  a  certain  point  j  and 
the  line  of  demarcation  between  rock  and  verdure  was  very 
strongly  apparent.  Just  where  the  latter  ended  we  found 
some  beautiful  yellow  Oxalidce,  and  a  very  lovely  white  sundew 
{Drosera  trinerva),-f  which  was  just  unfolding  its  exquisite 
little  flowers.  Here,  also,  were  many  clumps  of  the  common 
English  chickweed  (Stellaria  media),  an  old  friend  amongst 
the  strangers  that  grew  around. 

In  the  shallow  valley  between  the  two  mountain  ridges, 
there  were  numbers  of  huge  boulders  confusedly  scattered  over 
the  ground,  some  of  which  were  of  such  gigantic  size  as  almost 
to  constitute  small  mountains  in  themselves.  An  enormous 
slice,  apparently  from  the  summit  of  the  peak,  was  resting 
against  one  of  these  great  rocks,  and  the  two  combined  to 
form  a  spacious  cavern,  seemingly  almost  rain  proof,  and  pos- 
sessing a  hard,  smooth  flooring  of  dry  earth :  we  paced  this 
natural  apartment,  and  found  it  to  be  about  six  feet  in  length, 
by  about  four  or  five  in  width.  It  was  evidently  a  place  of 
continued  resort,  for  the  walls  were  inscribed  with  many  names. 
On  our  return  we  were  told  that  this  was  only  one  of  several 
caverns  which  are  to  be  found  on  the  curious  mountains. 

The  gorge  between  the  two  summits  was  very  narrow  at 
first,  but  it  widened  rapidly  as  we  advanced,  until  it  opened 
into  an  undulating  plain  at  the  foot  of  the  mountains  on  the 
other  side.  It  was  full  of  trees  and  broken  rocks,  and  a  little 
stream  ran  dancing  down  the  descent  into  the  plain  I  have 
mentioned.  We  passed  through  the  narrowest  part  of  the 
defile,  and  seated  ourselves  beside  the  little  brook,  whose  crystal 
waters  were  splashing  merrily  down  the  hill-side,  between 
patches  of  green  and  luxuriant  moss  begemmed  with  wild- 
flowers  of  rare  beauty,  amongst  which  the  exquisite  little  sun- 
dew I  have  mentioned,  was  most  abundant.  It  was  a  charming 
spot,  and  we  appreciated  its  loveliness  to  the  fullest  extent. 
Behind  us  rose  the  enormous  and  almost  naked  masses  of  the 
mountains^  towering  upwards  in  all  the  pride  and  majesty  of 

*  On  a  subsequent  occasion  I  ascended  this  peak,  and  found  that  Ihe  danser 
tvas  more  imaginary  than  real.  The  rock  is  so  rough  and  scored  by  the  weather 
that  it  affords  tolerably  secure  footing,  and  the  noble  Tiew,  obtained  from  the 
summit,  amply  repays  one  for  the  climb. 

t  I  haye  to  thank  the  colonial  botanist,  the  Ber.  Dr.  Brown,  for  his  kindness 
in  naming  this  jdant  for  me. 
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the  primitiye  granite :  at  our  feet^  the  gargling  waters  of  the 
stream  were  wandering  away  through  the  tangled  yegetation 
down  to  the  level  of  the  plain  (or  rather,  a  succession  of  bil- 
lowy undulations  covered  with  some  sort  of  grass,  and  oma« 
mented,  here  and  there,  with  trees  and  bushes  of  many  kinds), 
which  was  spread  out  like  a  map  before  us,  and  bounded  in 
the  distance  by  other  hills  again.  The  picture  thus  presented 
to  us  must  surely  be,  at  all  times,  a  lovely  one ;  and  how  much 
more  charmiug  than  usual  when  seen  under  the  influence  of 
such  glorious  weather  I 

During  the  hour  that  we  spent  at  this  sweet  spot,  a  large 
black  and  white  eagle  was  sailing  about  the  summit  of  the 
mountain,  apparently  to  the  great  annoyance  of  a  pair  of 
hawks,  who,  every  now  and  then,  attacked  the  royal  bird  most 
savagely,  uttering  harsh  screams  of  anger  as  they  approached 
him ;  and,  although  they  did  not  succeed  in  driving  him  away 
from  the  place,  he  had  such  a  wholesome  dislike  to  a  combat 
with  them  at  close  quarters,  that,  whenever  they  manifested 
hostile  symptoms,  he  invariably  retreated.  He  was  a  large 
specimen  of  Aqtdla  Verreauxii,  and  his  persecutors  a  pair  of 
rock  kestrils  {Tinnuncultbe  Twpicolus).  From  this  place  we 
had  a  good  view  of  the  two  large  rocks,  and  of  their  nfted  and 
furrowed  sides,  in  some  places  so  high  and  perpendicular,  as 
to  be  apparently  inaccessible  even  to  the  krantz-loving 
baboons. 

After  luncheon  we  descended  to  the  rolling  country  I  have 
alluded  to,  and,  eventually,  returned  to  the  Pfiwirl  by  a  ravine 
that  lies  a  little  north  of  the  peak.  With  the  exception  of  the 
three  species  of  sun- birds  that  I  have  before  mentioned,  and 
a  covey  of  red-winged  partridges  {Francolinvs  Le  Vaillantii), 
which  we  flushed  amongst  the  protea  bushes,  we  saw  no  living 
creature  during  the  remainder  of  the  walk;  however,  the 
curious  masses  of  rock  which  were  scattered  about  everywhere, 
and  the  variety  of  plants  rendered  the  ramble  suflBciently  inter- 
esting. We  saw  one  fine  specimen  of  the  waggon-boem,  or 
Protea  grandiflora,  and  a  few  of  the  beautiful  silver  tfees 
{Leucadendron  argenteum),  which  are  so  abundant  on  Table 
Mountain.  In  the  ravine  a  small  stream  of  water,  almost  hid- 
den by  the  branches  of  the  trees  that  grew  on  either  side  of  it^ 
dashed  furiously  over  the  rocks,  amidst  piles  of  luxuriant  ferns 
of  many  kinds,  on  its  way  to  the  river  below. 

We  enjoyed  the'  most   excellent  dinner  which  Mynheer 

Schmidt  set  before  us,  as  we  deserved  to  do  after  our  long 

ramble,  and  retired  early  to  rest,  resolved  to  start  next  mom-- 

ing  for  Wellington. 

)|t  ♦  *  ♦  * 

We  left  the  Paarl  by  the  9.47  train  and  reached  Welling* 
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ton,  distant  nine  miles^  at  10,14.  Though  a  pictaresque  village 
with  some  fine  mountains  in  its  vicinity,  it  is  not  equal  to  the 
Paarl  in  beauty^  The  hills  are  further  off ;  the  trees  are  not  so 
fine  or  so  numerous ;  and  the  site  of  the  place  is  less  romantic : 
\xL  short,  the  grouping  of  the  scenic  elements  is  not  so  striking, 
and  it  is  decidedly  less  attractive  in  its  general  features  than  its 
older  and  more  celebrated  rival. 

We  stayed  but  a  short  time  at  this  place,  and  then  left  for 
Darling  Bridge,  through  the  famous  pass  called  Bain's  Kloof, 
in  honour  of  the  engineer  who  planned  and  constructed  the 
magnificent  road  across  the  Drakenstein  Mountains. 

I  question  if  there  is  a  wilder  drive  in  the  whole  of  Cape 
Colony  than  that  through  Bain's  Kloof.  It  commences  just 
beyond  Wellington,  winds  slowly  upwards  for  about  seven 
miles,  and  then  gradually  descends  again  to  Darling  Bridge. 
I  do  not  know  the  distance  between  the  two  places,  but  I 
should  imagine  it  is  at  least  twelve  or  fourteen  miles.  The 
road  is  scarped  out  of  the  mountain-side,  and,  though  broad 
and  safe,  is  very  suggestive  of  danger  in  many  parts,  where 
the  rocky  inchne  slopes  suddenly  down  to  the  deep  valley  of 
the  river,  which  winds  along  in  the  very  bottom  of  the  enor- 
mous ravine.  As  both  the  ascent  and  descent  are  sufficiently 
gradual,  the  road  is  necessarily  very  winding  in  its  course, 
and  a  succession  of  wild  and  magnificent,  though  limited,  views 
are  presented  throughout.  The  solemn  still  aess  of  the  tre- 
mendous kloof  is  almost  as  remarkable  as  the  strikingly  barren 
and  desolate  aspect .  of  the  rough  mountain-sides,  destitute  of 
trees  or  almost  any  other  vegetation,  excepting  that  charac- 
teristic of  the  most  stony  wildernesses  of  the  country.  Pro  teas 
of  many  species,  and  the  everlasting  Rhinosterbosch  {Elytro^ 
jjappiis  rhinocerotis)  abound,  and  it  would  not  be  exaggera- 
tion of  much  magnitude  to  say  that  these  plants  are  the  sole 
representatives  of  the  vegetable  world  in  this  gloomy  pass. 
For  the  first  part  of  the  drive  the  road  is  planted  on  the  outer 
side  with  young  oak-trees,  which  promise  in  the  future  to  add 
much  to  the  beauty  of  this  magnificent  highway. 

The  valley  of  the  river  at  Darling  Bridge  is  a  swamp,  in 
which  are  growing  quantities  of  the  strange-looking  paliniet 
{Prionium  palmUa),  with  its  enormously  thick,  sponey  stems. 
Pools  of  water  abound,  like  those  in  an  Irish  bog,  and  quite  as 
treacherous  in  appearance,  though  there  did  not  seem  to  be 
much  actual  difficulty  in  getting  through  them.  On  either 
side  of  the  narrow  valley  are  high,  grand  mountains,  very 
rugged,  and  very  picturesque,  but  bleak  and  savage-looking. 

The  Darhng  Bridge,  whence  the  place  takes  its  name,  was 
carried  away  some  time  since,  and  it  has  not  yet  been  repaired. 
The  hotel  is  the  only  house  within  sight,  but  its  interior 
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showed  many  evidences  of  civilization  that  we  were  not  pre- 
pared to  meet  with  in  such  a  wilderness ;  there  were  pictures 
and  periodicals,  and  actually  one  of  the  latest  numbers  of  the 
London  Times,  as  well  as  several  cabinets  of  insects  tastefully 
arranged  and  in  beautiful  preservation. 

We  returned  to  Wellington  the  next  morning,  where  we 
were  detained  by  rain  for  a  day  and  a  half. 

*^^  ^u  ^^  ^^  '^t  ^^ 

^^^  ^^^  ^^^  ^^^  ^T^  ^^^ 

At  Wellington  we  heard  a  good  deal  of  a  lake  in  the  Tul- 
bagh  district,  called  Vogelsvlei,  which  was  said  to  abound  in 
wild-fowl,  and  after  making  due  allowance  for  exaggeration  on 
the  part  of  our  informants,  we  decided  that  it  would  be  worth 
our  while  to  pay  this  noted  sheet  of  water  a  short  visit. 
Accordingly,  having  re-chartered  old  Howard's  cart  for  three 
days  more,  away  we  went. 

After  a  pleasant  drive  of  about  fifteen  miles  over  a  better 
cultivated  country  than  I  had  yet  seen  at  the  Cape,  we  arrived 
at  RetiePs  Hotel,  close  to  Koopman^s  River.  This  stream  is 
a  tributary  of  the  Great  Berg,  and  I  believe  it  rises  in  the 
Tulbagh  range  of  mountains.  At  low  water  it  is  an  insigni- 
ficant brook,  but  when  full,  they  told  us,  its  passage  is  some- 
times an  impossibility  without  a  boat.  The  hotel  is  a  solitary 
building,  kept  by  a  Cape  Dutchman  and  his  brother.  It  is  a 
snug  little  place,  and  the  proprietors  were  most  civil  and 
obliging;  everything  that  they  could  possibly  do  for  our 
comfort  was  done  freely  and  gladly,  with  genuine  hospitality, 
and  their  charges  were  moderate  in  the  extreme. 

In  front  of  the  hotel,  at  the  distance  of  about  a  quarter  of  a 
mile,  runs  the  Great  Berg  River,  and  considerably  beyond  it, 
the  bold  and  picturesque  mountain  called  Biebeck^s  Casteel 
forms  a  most  imposing  object.  In  the  opposite  direction, 
three  or  four  miles  behind  the  house,  are  the  noble,  but 
barren-looking  hills  of  the  Tulbagh  range,  the  tall  peak  of  the 
Winterberg  *  rising  above  them  all,  in  the  left  distance,  and 
fiashing  back  the  sunlight  from  its  snow-covered  summit. 
Near  the  foot  of  these  mountains  lies  the  Vogelsvlei,  which, 
however,  is  invisible  from  the  hotel,  owing  to  the  lowness  of 
its  position. 

At  the  time  of  our  visit  the  place  was  gay  with  multitudes 
of  bright-hued  flowers,  principally  the  blossoms  of  many  genera 
of  the  world-renowned  Cape  bulbs  :  Oxalidce  of  several  kinds ; 
the  scarlet  blood-flower  {Hosmanthus  coccineus) ;  the  South 
African  tulip  {Homer ia  collina),  a  lovely,  but  most  poisonous 
plant,  resembling  somewhat  in  shape  our  common  daffodil; 
ixias  iand  gladiolas  of  many  species ;  Babiance  ;  and  the  mag- 
nificent trumpet-lily  {Biclmrdia  j^thiopica), 

^  6,840  feet  abore  the  lea  lerel.— JZa/;. 
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When  we  arrived  on  the  spot  we  found  that  the  chances  cf 
sport  were  yery  £Gur  from  being  as  great  as  we  had  been  led  to 
believe.  Our  host  informed  us  that  there  were  plenty  of  geese 
and  ducks^  but  that  they  were  most  difficult  of  approach ;  that 
the  lake  was  private  property ;  and,  finally,  that  there  was  no 
boat  on  it.  Formidable  as  were  these  obstacles  at  first  sight, 
they  were  eventually  smoothed  away  without  much  difficulty. 
The  Eetiefs  declared  they  could  get  leave  for  us  to  try  our  guns 
amongst  the  birds,  and  tiiej  offered  to  put  their  own  punt  into 
a  waggon  and  take  it  to  the  vlei  for  our  especial  benefit.  No 
sooner  said  than  donel  Hendrick  and  I  were  not  long  in 
deciding  to  follow  out  the  plan  suggested  by  our  hosts,  and 
immediately  after  breakfast  we  proceeded  in  a  body  to  the 
farm-yard,  where  the  punt  was  lying ;  a  waggon  with  four 
horses  was  abeady  inspanned,  so  that  we '  had  nothing  to  do 
but  lift  the  boat  into  it.  Our  own  cart  was  also  prepared  for 
us  at  the  same  time,  and  in  about  ten  minutes  we  had  started^ 
Mr.  Franz  Betief,  the  younger  of  the  two  brothers,  having 
volunteered  his  services  as  guide  for  the  occasion.  *  The  dis- 
tance between  the  hotel  and  the  hkke,  probably  about  three 
miles,  was  accomplished  without  anything  strange  occurring, 
and  on  our  arrival  there,  the  old  Dutchman  who  was  said  to  be 
the  owner  of  a  portion  of  it,  politely  expressed  his  pleasure  at 
being  able  to  meet  our  wishes,  and  begged  to  be  allowed  to 
join  the  party.  This  was  of  course  agreed  to,  and  it  was  then 
arranged  that  four  of  us  should  go  in  the  punt,  Franz  Betief 
to  propel  the  vessel,  and  the  rest  of  us  to  shoot. 

The  lake,  or  vlei,  lies  close  to  the  foot  of  the  mountains, 
and  a  good  deal  below  the  level  of  the  surrounding  country. 
It  is  totally  devoid  of  beauty,  and  in  point  of  fact,  is  simply  an 
enormous  shallow  pond,  with  muddy  banks  and  dirty-looking 
water.  At  the  southern  end,  where  we  embarked,  there  is  a 
stretch  of  marshy  land,  with  reeds  and  other  aquatic  plants 
growing  in  it,  which  looked  a  likely  place  for  snipe,  and  we 
promised  ourselves  a  tramp  through  it  after  we  had  disposed 
of  the  wild  fowl.  There  were  numbers  of  ducks  and  geese  on 
the  vlei,  the  latter  in  small  parties  of  about  seven  or  eight,  but 
we  did  not  see  any  flamingoes,  which  we  had  been  told  were 
plentiful  at  certain  times.  The  mud  was  soft  and  tenacious  at 
the  edges  of  the  vlei,  and  the  launching  of  the  punt  was  a  work 
of  greater  difficulty  than  the  lifting  of  it  into  the  waggon  had 
been ;  however,  f^fter  some  resolute  pushing,  and  a  fair  quantity 
of  slipping,  we  got  the  little  craft  afloat,  and  then  scrambled 
on  board. 

When  we  were  fiairly  under  way,  we  began  to  wonder  how 
we  were  to  get  within  range  of  such  wary  birds  as  geese  and 
ducks,  in  an  open  lake  without  cover  or  oisguise  of  any  kind : 
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however^  our  gaide  appeared  very  sanguine^  so  we  said  nothing, 
but  watched  curioui^y  his  mode  of  pursuit.  To  our  intense 
astonishment^  he  pulled  straight  for  the  nearest  flock  of  geese. 
Two  or  three  ducks,  which  were  swimming  about  in  the  neigh- 
bourhood,  took  wing,  and  were  soon  out  of  sight,  but  the  geese 
seemed  either  fascinated,  or  more  stupid  than  geese  ever  were 
before,  for  they  made  no  attempt  to  fly.  They  swam  away 
from  us,  certamly,  but  otherwise  showed  no  disposition  to 
avoid  us. 

"What  does  it  all  mean?''  said  Hendrick  to  me.  '^  Why 
don't  they  fly  ?"  I  asked  of  Franz  Retief.  "  Can't  fly,"  an- 
swered  he,  "  they  have  lost  the  long  feathers  of  their  wings." 
O,  ye  gods  I  what  an  anuouncement !  what  a  downfall  to  all 
our  hopes  of  sport !  Hendrick  looked  disgusted,  and  laid  aside 
his  gun ;  but,  in  another  moment,  Retief  cried  ''  Look  out !" 
and,  as  he  spun  the  punt  half  round  until  she  was  broadside  on 
the  troop  of  geese,  the  temptation  was  too  strong,  even  for 
Hendrick.  The  birds,  on  the  calm  surface  of  the  waters, 
seemed  larger  than  they  really  were,  and  we  forgot  all  about 
their  wings  and  their  supposed  helplessness.  Bangl  bang! 
went  both  our  guns — unluckily,  at  the  same  bird, — ^which 
turned  up,  and  died  satisfactorily.  The  remainder  did  not  give 
ns  a  chance,  for,  in  an  instant,  they  were  gone  I  not  into  the 
air,  but  into  the  water;  where  they  stayed  so  long  that  we 
began  to  suspect  they  were  amphibious.  When  they  re- 
appeared, they  were  scattered  all  around  us,  well  out  of  range. 
Having  secured  the  dead  bird,  Retief  put  the  punt  about,  and 
went  after  the  nearest  of  the  broken  flock.  But  the  knowing 
creature  had  learnt  a  lesson,  and  as  soon  as  we  approached 
him,  down  he  went  amongst  the  fishes,  and  taking  a  swim  nn- 
demeath  the  surface,  he  reappeared  still  farther  ofi*.  Retief 
caught  sight  of  his  head  the  moment  it  came  up,  and,  bending 
to  the  oars,  sent  the  punt  dashing  {hrough  the  water  in  pursuit. 
After  a  long  chase  we  shot  him,  and,  when  we  had  added  seven 
more  to  our  list,  we  had  almost  come  to  the  conclusion  that, 
for  these  geese,  wings  were  unnecessary  appendages,  consider- 
ing how  uncommonly  well  they  managed  to  baffle  our  attempts 
to  shoot  them. 

Notwithstanding  their  activity,  and  the  difficulty  of  getting 
near  them,  however,  there  was  really  no  sport  in  slaying  them 
under  the  circumstances  j  so,  when  we  had  bagged  a  sufficient 
number  to  supply  a  few  of  our  friends  with  roast-goose  for 
dinner,  we  landed  and  commenced  the  much  more  congenial 
occupation  of  walking  up  the  snipe.  Promising  as  the  place 
looked,  however,  the  result  proved  that  it  was  almost  un- 
inhabited by  the  loncr-bills.  I  had  tramped  about  for  fully 
three-qnart^s  of  anlonr,  floundering  t£ough  the  shaUo^ 
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water  and  greasy  xnud^  before  the  familiar  sheap  I  skeap ! 
struck  on  my  ear,  and  I  caught  sight  of  one  of  my  pretty 
friends,  having  flirted  up  behind  me,  skimmering  along  to- 
wards the  mountains.  It  was  a  cross  shot  and  an  easy  one,  so 
I  had  the  satisfaction  of  pocketing  his  snipeship  before  many 
seconds  had  elapsed.  Hendrick,  who  was  some  distance 
to  my  right,  soon  turned  up  another  bird,  and,  after  two  hours, 
we  returned  to  our  cart  with  six  couple,  having,  I  believe, 
found  all  the  birds  in  the  place  and  killed  the  lot.  The  Cape 
snipe  is,  I  imagine,  Oallina^o  nigripennis/^  and  the  species  of 
goose  that  fell  to  our  guns  this  day  was  the  Chenalopex  JEgyp- 
tiacus,  or  mountain  goose  :t  the  unfortunate  birds  were  moult- 
ing, and  were  destitute  of  their  primary  quills  at  the  time  of 
our  visit. 

•^%  ^^^  ^B^  ^l^  ^T^  ^^^ 

We  had  a  most  delightful  drive  back  to  Wellington.     The 
sky  was  cloudless,  the  air  cool  and  grateful,  and  the  whole 
country  magnificently  green  and  fresh  after  the  heavy  rain  of 
the  previous  days.     Flowers,  too,  of  the  brightest  colours  be- 
spangled the  ground  in  myriads.     Some  of  the  fields  were 
literally  vast  sheets  of  pink  and  yellow  from  the  multitudes  of 
oxahs  blossoms,  and,  every  here  and  there,  the  scarlet  corollas 
of  the   blood-flowers  {Rcemanthus   eoccineusj  or  of  Watsonta 
angusta  peeped  from  the  green  herbage  on  the  road  sides. 
Gazanias  of  a  lustrous  orange  were  wonderfully  abundant,  the 
handsome  spikes  o{  Satyriun  eredum  were  just  bursting  into 
bloom,  and  several  species  of  protea,  with  their  large  and  elegant 
flower  heads,  almost  covered  the  waste  ground.     At  one  part 
of  the  drive,  the  air  was  laden  with  a  most  delicious  scent  like 
that  of  Oouma/rouna  odorata  or  Tonka  Bean.    At  first  we  could 
not  imagine  where  it  came  from,  or  what  was  the  cause  of  it, 
but  a  few  minutes'  search  showed  us  a  small  vlei  perfectly  white 
with  the   odorous  flowers  of  Aponogeton  distachyon  :    it  was 
situated  in  the  centre  of  a  little  verdant  glade,  round  the  edges 
of  which  were  luxuriant  copses  of  wild  olive  {Olea  ve}TUcosa) 
and  other  trees,  grouped  in  the  most  graceful  manner.     Such 
a  charming  spot  it  was  !     Hendrick  and  I  agreed  that  we  had 
seen  nothing  more  lovely  during  our  tour. 

•  Vide  Ibis,  Ti.  355. 

+  Dr.  Kirk  {IbU,  yi.  336)  says  "  this  is  the  worst  of  all  the  Duclc  kind 
for  the  table,  beiog  in  manj  case*  quite  uneatable,"  but  those  which  we  «hot  at 
YogelsTlei  were  excellent. 
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^'"Apurrov  fih  vStap/'  says  Pindar,  in  his  first  Olympian  hymn, 
and,  if  the  poet's  words  be  restricted  to  wholesome  water,  no 
exception  can  be  taken  to  them ;  but  if  unwholesome  water  be 
the  subject  of  remark,  then  the  expression  icdKurrov  fikv  vB<op 
is  most  true.  The  ancient  Romans,  though  they  knew  nothing 
of  the  composition  of  water,  and  in  matters  of  science  were 
for  the  most  part  mere  babes  when  compared  with  the  scien- 
tific men  of  our  day,  yet  unquestionably  surpassed  us  in 
the  matter  of  a  supply  of  water  to  their  cities.  The  enormous 
quantities  of  water  conveyed,  often  from  great  distances,  to 
ancient  Rome  by  the  magnificent  system  of  aqueducts,  the 
costliness  and  eflScacy  of  the  works  themselves,  fill  us  with 
astonishment,  and  ought,  at  the  same  time,  to  fill  us  with 
shame  for  allowing  ourselves,  in  this  boasted  age  of  social 
progress,  to  come  so  lamentably  far  behind  the  ancient  Romans 
in  a  matter  whose  importance  it  is  not  possible  to  exaggerate. 
The  ancients  justly  prided  themselves  on  their  water  supplies. 
Pliny  is  enthusiastic  in  his  admiration  of  the  system  of  aque- 
ducts that  supplied  Rome :  "  If  we  take  into  consideration,^' 
he  says,  ^'  the  quantities  of  water  brought  into  the  city  for  the 
use  of  the  public,  for  baths,  for  fishponds,  for  private  houses, 
for  canals,  for  gardens,  for  places  in  the  suburbs,  and  for 
country  residences,  and  then  reflect  on  the  arches  that  have 
been  constructed  and  the  distances  traversed,  the  mountains 
that  have  been  pierced  with  tunnels,  and  the  valleys  that  have 
been  levelled,  we  must  admit  that  there  is  nothing  more 
worthy  of  admiration  in  the  whole  world.'*  Were  the  Roman 
naturaUst  suddenly  to  appear  amongst  us  now,  we  can  conceive 
what  expressions  of  unbounded  delight  and  surprise  would 
proceed  from  his  lips  as  he  gazed  on  our  mighty  steamboats, 
our  railroads,  gasworks,  the  Atlantic  telegraph,  enabling  men 
of  two  different  worlds,  thousands  of  miles  apart,  to  speak 
almost  as  if  face  to  face.  But  the  system  which  provides  the 
Metropolis  and  some  other  towns  with  water  would  most 
assuredly  stand  out  in  strong  contrast  to  the  other  wonders  of 
this  age,  and  sink  into  insignificance  when  compared  with  the 
aqueductal  system  of  Home  in  the  time  of  the  Emperors. 

The  earliest  notice  of  channels  for  the  conveyance  of  water 
occurs  in  the  sacred  writings.  Thus  we  read  of  "  the  conduit 
of  the  upper  pool  in  the  highway  of  the  fuller's  field  "  (2  Ejbugs 
xviii.  17),  of  *'the  upper  watercourse  of  Gihon"  (2  Ghron. 
xxxii.  30).  The  Hebrew  word  translated  ''conduit''  is  f*3>n 
VOL.  XI. — wo.  IV.  fl 
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(te&l&h),  which  Fiirst  derives  from  an  unused  root  signifjring 
to  "bend  inward/'   "to  sink/'  hence^  "to  be  hollow/'  or 
"deep."     The  Septuagint  has  vSptvyayyo^:,  a  word  of  similar 
meaning  as  the  liatin  aquaednctas.     It  is  probable  that  the 
aqueduct  for  conveying  water  to  Jerusalem  from  the  pools 
near  Bethlehem  wluch  Solomon  made^  portions  of  which  still 
exists  was  constructed  by  the  orders  of  that  king.     According 
to  Pococke^  "  The  aqueduct  is  built  on  a  foundation  of  stone ; 
the  water  runs  in  round  earthen  pipes^  about  ten  inches  in 
diameter^  which  are  cased  with  two  stones^  hewn  out  so  as  to 
fit  them^  and  they  are  covered  over  with  rough  stones  well 
cemented  together^  and  the  whole  is  so  sunk  into  the  ground 
on  the  side  of  the  hills  that  in  many  places  nothing  is  to  be 
seen  of  it."    Jerusalem  appears  to  have  been  always  well 
suppUed  with  water^  either  by  natural  springs  or  by  artificial 
modes  of  conveyance  from  "  pools  "  into  reservoirs  excavated 
out  of  the  rook.     "  Like  Mecca/'  Mr.  James  Fergusson  writes^ 
'^Jerusalem  seems  to  have  been  in  all  ages  remarkable  for 
some  secret  source  of  water^  from  whida  it  was  copiously 
suppHed  during  even  the  worst  periods  of  siege  and  famine, 
and  which  never  appears  to  have  failed  during  any  period  of 
its  history."*    Tacitus  in  a  few  words  describes  both  the 
natural  and  artificial  supplies  of  water  in  Jerusalem :  "  Fons 
perennis  aqusB,  cavati  sub  terra   montes,  et  piscin»  cister- 
nieque  servBndis  imhibuB."    A  perennial  spring  of  water,  sub- 
terraneous  caverns  scooped  out  of  the  moimtains,  pools  and 
tanks  for  collecting  rain-water  {HisL,  v.   12).     The  ancient 
Greeks,  according  to  Strabo  {Geog.j  iii.  5,  7,  8),  held  in  very 
little  esteem  {aiKvyutprfa'av)  such  works  as  paving  roads,  con- 
structing   sewers    and    aqueducts.      There    were    certainly 
numeroQS  springs  and  fountains  in  ancient  Greece,  and  tli^ 
inhabitants  were  for  the  most  part  content  to  draw  from  these, 
though  we  can  hardly  suppose  that  they  found  these  nataral 
supplies  sufficient.     So  essential  were  fountains  considered, 
ihat  Pausanias  questions  the  propriety  of  "  calling  that  a  dty 
in  which  there  is  no  supply  of  water"  {ovy  liBmp  learepxofievav 
€9  feprjvrfv).     The  same  writer  speaks  of  a  fountain  at  Megara, 
built  by  Theagenes,  "which  was  well  worthy  of  inspection, 
both  on  account  of  its  size,  ornamentation,  and  the  number 
of  its  pillars."      Corinth,  certainly,  was  well  supplied  with 
water ;  numerous  baths  were  made,  some  at  the  public  expense, 
others  at  that  of  the  Emperor  Adrian ;  a  "  magnificent  one, 
adorned  with  various  kinds  of  stone,  stood  near  the  temple  of 
Neptune."     To  pass  over  several  other  allusions  to  fountains, 
we   may   notice  the  ennea  krounos  (nine  pipes)  at  Athens. 
Athens  appears  to  have  been  badly  supplied  with  good  drink- 

•  Smith's  DieHonaiy  ofSihle,  L,  p.  1028. 
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ing  water^  and  was  iar  inferior  to  Bome^  both  in  itB  houses, 
streets^  sewers,  etc.  Dicasarclias^  who  visited  Athens  {circ.  B.C. 
400),  speaks  of  it  as  being  '^  dnsty,  badlj  supplied  with  water, 
badlj  laid  ont  on  account  of  its  antiquity,  most  of  the  houses 
mean,  and  only  a  few  good.^^  There  were  many  wells  in  the 
city,  but  the  water,  being  of  a  saline  nature,  was  not  good  for 
drmking,  though  of  course  much  used  for  domestic  purposes. 
The  ennea  hrounos  was  originally  called  eallirhoe,  when  the 
springs  were  open  {Thueyd,  iii.  15),  but  the  Peisistratidao 
oouTOTted  this  natural  spring  into  an  artificial  supply,  by  laying 
down  conduits  or  pipes,  so  that  ennea  hrounos  was  the  architec- 
tural term,  ccdUrhoe  that  which  denoted  the  natural  spring. 
'^  The  spring  flows  from  the  foot  of  a  broad  ridge  of  rocks 
which  crosses  the  bed  of  the  Ilissus,  and  over  which  the  river 
forms  a  waterfall  when  it  is  full,  but  there  is  generally  no 
water  in  this  part  of  the  bed  of  the  Ilissus,  and  it  is  certain 
that  the  fountain  was  a  separate  vein  of  water,  and  was  not 
supplied  from  the^  Ilissus.  The  waters  of  the  fountain  were 
made  to  pass  through  small  pipes  pierced  in  the  face  of  the 
rock,  through  which  they  descended  into  the  pool  below.  Of 
these  orifices  seven  are  still  visible.  .  .  •  The  pool  which 
receives  the  waters  of  the  fountain  would  be  more  copious  but  for 
a  canal  which  commences  near  it,  and  is  carried  below  the  bed 
of  the  Ilissus  to  Yun6,  a  small  village  a  mile  from  the  city, 
on  the  road  to  Peirsseus,  where  the  water  is  received  into  a 
dstem,  and  supplies  a  fountain  on  the  high  road  and  waters 
gardens.  The  canal  exactly  resembles  those  which  were  in 
use  among  the  Greeks  before  the  introduction  of  Bomaox 
aqueducts,  being  a  channel  about  three  feet  square  cut  in  the 
solid  rock.'^*  It  certainly  does  seem  somewhat  remarkable 
ihat  the  ancient  Greeks  should  have  been  so  completely  sur- 
passed  by  the  Romans  in  this  respect,  for  it  is  clear  that  the 
Greeks  were  not  deficient  in  engineering  skill,  as  is  witnessed 
by  the  two  artificial  tunnels  or  ermssarii  (portions  of  which 
are  still  to  be  seen),  which  in  very  early  times  were  pierced 
through  the  rock  in  order  to  carry  off  the  water  from  the 
lake  Copais  in  Boeotia.  The  deepest  of  these  tunnels  is 
thought  to  have  been  from  100  to  150  feet,  and  nearly  four 
miles  long. 

The  early  inhabitants  of  Eome  got  their  water  from  the 
Tiber  and  wells  sunk  in  the  city;  but  as  the  population  in- 
creased, and  as,  perhaps,  they  found  the  supply  from  these 
sources  unwholesome  for  drinking  purposes,  they  had  recourse 
to  that  magnificent  system  of  artificial  supply  by  means  of 

*  See  Leal[e's  Topography  of  Athetu,  and  Appendix  xiii.,  "  On  the  Snpply 
<d  Water  at  Athens."  Smith*a  JHetUmary  of  Oraek  <md  Soman  Oeographyy 
Art.  Athentt. 
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aquedacts  wUcli  lias  never  since  been  equalled  hj  any 
people. 

Prom  Prontinus,  who,  in  the  time  of  Nero,  was  nominated 
to  the  honourable  post  of  Oura4;or  aqttwrum  (a.d.  97),  we  have 
a  most  ample  account  of  ancient  Roman  water  supply.  Ac- 
cording to  this  writer,  the  date  of  the  first  aqueduct  is 
assigned  to  the  year  A.u.c.  441,  or  B.C.  313 ;  others  gradually 
were  constructed,  partly  at  the  public  cost,  partly  by  the  munifi- 
cence of  private  persons,  till,  in  the  time  of  Prontinus,  they 
numbered  nine,  and  were  afterwards  increased  to  fourteen  in 
the  time  of  Procopius  {circ,  a.d.  360).  The  most  remark- 
able of  these  aqueducts  were  the  Aqua  Appia,  the  old  and 
new  Anio,  the  Aqua  Marcia,  and  the  Aqua  Claudia.  The 
sources  of  the  Aqua  Appia  (so  called  because  commenced  by 
the  censor  Appius  Claudius  Ccecus)  were  near  the  Prasnestine 
road,  about  eight  miles  from  Rome.  The  aqueduct,  after 
making  a  circuit  of  about  780  paces  to  the  left,  was  carried 
under  the  ground  for  about  eleven  miles,  till  it  entered  the 
city  at  the  Porta  Capena,  from  which  place  to  the  Porta 
Trigemena,  about  sixty  paces,  it  was  on  arches ;  it  delivered  its 
water  into  the  Campus  Martins. 

The  old  and  new  Anio  aqueducts  took  their  names  &om 
the  river  of  that  name ;  the  water  of  the  former  was  taken 
from  the  river  about  thirty  miles  from  Rome,  not  far  above 
Tibur.  It  should  be  borne  in  mind  that  the  Romans,  with  a 
view  to  check  the  too  rapid  flow  of  water  in  straight  channels, 
used  to  take  them  by  circuitous  routes ;  so  that  the  length  of 
aqueduct  was  generally  considerably  more  than  the  distance 
of  the  source  from  the  city.  The  old  Anio  aqueduct  was  very 
winding,  and  its  whole  length  about  forty-three  miles,  scarcely 
a  quarter  of  a  mile  of  which  was  above  ground.  Remains  of  this 
aqueduct  are  still  to  be  seen  near  the  Porta  Ma^giore,  near 
Tivoh.  The  new  Anio  aqueduct  was  commenced  by  Caligula 
(a.d.  86),  and  finished  by  Claudius  (a.d.  50).  It  began 
at  the  forty-second  milestone,  and  was  about  fifty  miles  long ; 
for  the  greater  part  of  its  length  the  Aqua  Anio  was  subt^- 
ranean.     Some  of  its  arches  were  more  100  feet  high. 

The  Aqua  Claudia  was  also  finished  by  Claudius;  it 
derived  its  water  from  two  springs  of  most  excellent  water, 
called  CsBrulus  and  Curtius,  about  thirty-eight  miles  from 
Rome.  For  the  space  of  thirty-six  miles  it  formed  a  subter- 
ranean stream ;  for  nearly  eleven  miles  it  ran  along  the  surface 
of  the  ground,  and  it  was  supported  on  arches  for  the  space  of 
about  seven  miles.  Near  Rome  these  two  aqueducts  were 
united,  forming  two  separate  channels  on  the  same  arcades, 
the  Anio  Novus  above  and  the  Claudia  below.  The  Aqua 
Claudia  still  forms  one  of  the  chief  supplies  of  water  to  the 
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modem  city ;  from  the  excellent  quality  of  wliich  it  has  received 
the  name  of  Aquafelice. 

The  Aqua  Marcia  suppHed  the  best  water  of  all  the  Roman 
aqnedacts ;  that  brought  by  the  old  Anio  from  near  Tibnr  was 
not  fit  for  drinking^  and  it  was  in  consequence  of  this,  and  its 
bad  repair,  that  the  senate  commissioned  Q.  Marcius  Bex,  the 
prsBtor  (B.C.  144),  to  build  another  aqueduct,  which  was  after* 
wards  called  after  him.  The  Aqua  Marcia  commenced  thirty- 
six  miles  from  Rome ;  the  greater  part  of  it  was  under  ground ; 
the  arcades  were  seventy  feet  Ingh,  and  it  supplied  the 
GapitoUne  Hill  with  water.  When  we  consider  the  great 
number  of  aqueducts  which  poured  their  waters  into  Borne, 
some  for  drinking  purposes,  others  for  baths,  naumachia,  etc., 
etc.,  we  can  realize  the  words  of  Strabo,  that  whole  rivers 
flowed  through  the  streets  of  Bome.  Supposing  all  the 
aqueducts  to  have  been  in  operation  at  the  same  time,  it  has 
been  roughly  calculated  that  they  would  have  supplied  fifty 
million  cubic  feet  of  water  daily.  Taking  the  population  of 
Bome  to  have  been  one  million,  each  inhabitant  might  have 
had  fifty  feet  every  day. 

The  aqueducts  were  built  with  very  strong  masonry ;  the 
channels  were  made  of  brick  or  stone,  and  lined  with  a 
coating  of  cement.  They  were  arched  over,  in  order  to  keep 
the  water  pure  and  safe,  and  to  exclude  the  sun  and  rain. 
The  covering  was  generally  an  arched  coping;  holes  were 
made  at  regular  intervals  in  the  coping  to  provide  a  vent  for 
the  air,  which  would  otherwise  have  burst  the  roof  or  walls 
of  the  channel  by  its  compression.  Beservoirs  were  generally 
constructed  at  different  points  on  the  aqueduct  in  order  to 
catch  any  deposit  or  sediment  contained  in  the  water.  A  vast 
reservoir,  called  casiellum,  received  the  water  when  it  reached 
the  city,  from  whence  it  flowed  into  other  castella^  whence  it 
was  distributed  for  use  by  the  inhabitants. 

But  not  alone  in  Bome  did  a  magnificent  aqueductal  system 
obtain;  it  was  extended  through  all  the  large  cities  of  the 
vast  empire.  At  Antioch,  at  Pyrgos,  near  Constantinople,  at 
Metz,  at  Nismes,  at  Segovia  in  Spain,  may  still  be  seen  relics 
of  Boman  grandeur.  ''  The  aqueducts  of  Bome,''  says  Mont- 
&ucon,  "  were,  without  doubt,  wonderful,  on  account  of  their 
great  length — arcades  continued  over  the  space  of  forty  or 
fifty  miles;  their  great  number,  with  which  the  Campagna  of 
Bome  was  filled  on  every  side,  all  this  surprises  us.  But  it 
must  be  confessed  that  if,  without  considering  the  total 
extent,  we  only  look  at  any  of  the  parts  which  remain  round 
Bome,  there  is  nothing  that  approached  the  aqueducts  of 
Hetz,  of  Nismes  (Pont  du  Gard),  or  of  Segovia.*'  The  aque- 
duct of  Metz  extended  across  the  Moselle,  and  conveyed  water 
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from  near  the  village  of  Oorse  to  the  city^  a  distance  of  abont 
six  French  leagues.  About  twenty  arches  of  this  great  work 
still  remain.  Naval  fights  were  frequently  exhibited  on  water 
supplied  by  this  aqueduct. 

The  two  great  modem  schemes  for  supplying  the  metro- 
polis  with  water  are  those  of  Mr.  Bateman  and  Messrs. 
Hemans  and  Hassard.  The  former  gentleman  proposes  to 
bring  the  water  from  the  Welsh  hills — ^the  sources  of  the 
Severn — a  distance  of  183  miles ;  the  other  project  is  to  bring 
the  water  of  the  lakes  in  the  north  of  England^  a  distance  of 
240  miles  from  London.  As  to  the  respective  merits  of  these 
bold  projects  we  ofifer  no  opinion.  The  question  of  an  abun- 
dant supply  of  pure  water  to  the  metropolis  is  one  whose 
importance  is  becoming  every  day  more  ana  more  felt^  and  we 
trust  that  after  the  Beform  question  is  settled^  the  Government 
will  turn  their  immediate  attention  to  the  future  water  supply 
of  London. 


ON  THE  BOTANICAL  ORIGIN  OF  WHEAT. 

BT  JOHN  R.   JACKSON, 
Oozator  of  MvMuini  Boyal  Gardens,  K»w. 

Ths  origin  of  species  is  a  subject  which  has  recently  occumed 
the  attention,  more  or  less,  of  every  thinking  man.  The 
opening  of  this  question  is  chiefly  due  to  Mr.  Darwin,  the 
appearance  of  whose  book  some  few  years  since  caused  such  a 
sensation  in  the  scientific  world.  'What  changes  or  variations 
have  been  proved  or  supposed  to  have  taken  place  in  the 
animal  kingdom  we  are  not  prepared  to  discuss ;  we  know  that 
a  strong  inclination  prevails  amongst  many,  perhaps  most, 
botanists  of  note  to  accept  Mr.  Darwin^s  theories  abstractedly, 
if  not  in  their  entirety,  and  lumping  is  more  in  fashion  just 
now  than  splitting.  No  doubt  much  good  will  be  derived 
from  this  system,  which  is  now  being  adopted  in  most  botanical 
works  of  authority,  and  it  will  help  much  to  facilitate  the  study 
of  plants  to  a  beginner.  It  is  an  old  story  how  that  our  choice 
cultivated  forms  of  apples  look  to  the  common  crab  as  their 
first  parent,  or  the  numerous  varieties  of  plums  came  from  one 
common  stock.  These  are  facts  which,  having  become  popu- 
larly known,  are  consequently  accepted  as  true;  but  the 
question  as  to  the  origin  of  the  most  important  of  all  the 
cultivated  plants  of  Britain,  namely,  the  wheat,  is  one  of  very 
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diffionlt  solution.  That  wheat  was  known  in  very  ancient  times 
is  admitted  by  all ;  but  from  what  country  it  originally  camOj 
as  well  as  from  what  plant  it  originally  sprung^  is  still  a  con- 
troverted point.  The  cultivation  of  wheats  as  we  all  know,  is 
coeval  with  the  history  of  agriculture  itself.  It  is  said  to 
have  been  found  wild  in  Asia  Minor,  but  great  doubt  exists  as 
to  its  native  country. 

Wheat  is  now  known  to  the  botanist  as  Triticum  vulgare,  of 
which,  however,  there  are  a  whole  multitude  of  cultivated 
varieties.  The  most  fprominent  or  best  distinguished  forms 
are  T.  cestivum  (Lin.),  T.  hyhemum,  and  the  spelt  wheat, 
2\  speUa.  Of  the  genus  Triticum  we  have  two  species  natives 
of  Britain,  T.  repena  and  T,  canmum,  under  which  the  other 
species  formerly  described  in  British  Floras  are  now  sunk. 
The  first  of  these,  the  couch-grass,  is  a  common  and  too  well- 
kno¥m  plant  to  agriculturists,  owing  to  the  great  difficulty 
experienced  in  extirpating  its  long  creeping  roots,  which  ex- 
haust and  impoverish  the  ground.  T.  camnv/m  comes  nearest 
to  it  in  point  of  botanical  characters,  and  the  best  means  of 
distin^shin&r  the  two  is  by  the  fibrous  root  of  the  latter, 
compLd  with  the  creeping  /hizome  of  the  former.  T.  repms, 
however,  has  shown  itself  to  be  capable  of  changing  its 
characters  considerably  in  different  situations.  In  some  the 
awns  cure  found  bearded,  while  in  others  they  are  beardless. 

A  field  of  corn  is  always  a  pleasant  sight,  even  when  the 
blades  have  only  just  sprung  from  the  ground,  and  are  fresh 
and  green  with  vigorous  growth ;  but  when  the  flower-spikes 
have  reared  their  lofby  heads  often  to  a  level  with  our  own 
heads,  and  have  changed  their  colour  from  green  to  the 
characteristic  golden  brown,  and  have  become  weighted  with 
their  heavy  seeds,  bowing  with  every  breeze,  a  corn-field  is  in 
its  greatest  beauty,  and  is  justly  one  of  the  happiest  additions 
to  an  English  landscape. 

The  question  as  to  what  was  the  original  or  wild  state  of 
wheat  is  one  of  very  great  interest,  and  one  which  has  occupied 
the  attention  of  many  botanists,  both  British  and  foreign. 
Much  has  been  written,  and,  perhaps,  more  especially  by  con- 
tinental botanists,  to  establish  the  theory  of  the  origin  of  wheat 
fit>m  jEgihps  ovata,  and,  on  the  other  hand,  to  refute  it. 
Amongst  English  botanists,  the  late  Professor  Henfrey  paid 
particular  attention  to  the  subject;  but  it  would  seem  that  the 
idea  of  .MgiLopa  triticoidea  being  a  hybrid  production  of 
JEgilops  ovata  was  first  made  known  by  Dr.  Kegel,  of  the 
Imperial  Botanic  Garden,  St.  Petersburgh.  Experiments  that 
have  since  been  conducted  in  crossing  these  plants  with  wheat 
have  proved  satisfactory,  so  &r  as  the  greater  development  of 
the  planta  could  be  anticipated  in  so  short  a  space  of  time. 
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though^  on  the  contrary,  we  have  records  of  similar  forms  of 
grass  being  under  cultivation  for  four  years,  which,  though 
they  produce  fertile  seeds,  never  had  the  least  apparent 
inclination  to  become  wheat. 

M.  Fabre,  of  Agde,  has  conducted  some  most  interesting 
experiments  in  the  production  of  wheat  from  Mgitopn  ovata, 
the  results  of  which  were  a  taller  growth  of  the  plants  gene- 
rally, a  greater  development  and  enlargement,  as  well  as  a 
more  regular  growth  of  the  ears,  and  a  consequent  enlarge- 
ment of  the  seeds;  indeed,  we  have  seen  some  seeds  of 
^gilops  ovata  that  would  even  pass  muster  for  the  immature 
seeds  of  a  poor  description  of  wheat.  The  chaff-scales  also 
under  cultivation  modify  their  character  to  that  of  wheat,  and 
the  number  of  awns  are  likewise  lessened.  Thus  M.  Fabre 
has  endeavoured  to  show  that  ^gilops  triticoides  is  produced 
from  Mgilops  ovata,  and  in  a  further  period  of  about  six  years 
that  wheat  can  be  produced  by  cultivation  from  JSgiiops  triU^ 
coides.  As  a  still  further  proof  of  the  accuracy  of  these  experi- 
ments, we  may  quote  the  following  account  of  a  similar  trial 
made  and  recorded  by  Professor  Buckman,  then  of  the  Eoyal 
Agricultural  College,  Cirencester : — 

"In  1854,  we  planted  a  plot  with  seed  o{  JEgilops  ovata, 
from  which  was  gathered  seed  for  a  second  crop  in  1866, 
leaving  the  rest  of  the  first  plot  to  seed  itself,  which  it  did,  and 
came  up  spontaneously.  This  plot  has  since  continued  to  bring 
forth  its  annual  crop  in  a  wild  state  in  which  the  spikes  are 
short,  and  so  brittle  that  they  fall  to  pieces  below  each  spikelet 
the  moment  the  seed  is  at  all  ripe.  The  produce  of  the  1856 
crop  has,  in  the  same  manner,  been  cultivated  year  by  year  in 
different  parts  of  the  experimental  garden  of  the  Royal  Agri- 
cultural College,  and  our  crop  for  1860  had  many  specimens 
upwards  of  two  feet  high,  and  with  spikes  of  flowers  containing 
as  many  as  twelve  spikelets.  Our  conclusions  then  are,  that 
with  us  the  JSgilops  is  steadily  advancing,  and  we  fully  expect 
in  three  or  four  years  to  arrive  at  a  true  variety  of  cereal 
wheat.  "What,  too,  is  confirmatory  of  this  matter  is,  that  the 
bruised  foliage  of  the  wild  grass  and  the  cultivated  wheat 
emits  the  same  peculiar  odour ;  and,  besides,  the  ^gilops  is 
subject  to  attacks  of  the  same  species  of  parasites.'^ 

These  parasites  are  small  microscopic  ftingi,  known  to  the 
agriculturist  as  rust,  mildew,  etc.,  or  more  commonly  spoken 
of  as  blight.  ''  These,''  Professor  Buckman  continues  to  say, 
'^  seem  to  bo  the  effects  of  civilization ;  and  it  is  not  a  little 
remarkable  that,  in  this  respect,  this  grass  should  be  so  much 
like  our  field  crops,  which  were  particularly  liable  to  blight  in 
the  straw  and  foliage  during  I860.'' 

Mgilops  triticoides  has  by  many  botanists  been  referred  to 
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a  hybrid  form  of  JEgilops  ovata,  and  from  its  nature  and  habit 
it  seems  to  stand  between  it  and  wheats  and  thus  form  a  con- 
necting link^  for  the  plants  are  found  mostly  on  the  borders  or 
in  the  neighbourhoods  of  corn-fields^  and  never  in  situations 
far  removed  from  cultivated  wheat ;  and  the  fact  of  its  being 
scattered  about  in  small  quantities  in  different  localities  in  the 
south  of  France  would  seem  to  indicate  that  corn-fields  ex- 
isted in  the  neighbourhood  at  one  time. 

Dr.  Godron^  a  continental  botanist^  who  has  paid  some 
attention  to  this  subject,  says : — "  It  is  well  known  that  the 
spike  of  ^gilops  ovata  breaks  at  its  base  when  mature,  that  it 
does  not  become  separated  into  pieces,  and  that  it  preserves 
its  seed  tightly  fixed  to  the  floral  envelopes.  This  spike  is 
introduced  into  the  soil  all  in  one  piece,  and  the  four  seeds  it 
contains  give  birth  in  the  following  year  to  four  plants  of 
.^BgilopSj  distinct  from  one  another,  but  with  their  roots  inter* 
laced,  and  forming  by  their  union  a  little  tuft.  Ordinarily,  all 
these  seeds  produce  the  parent  plant ;  but  sometimes  one  of 
the  seeds  gives  birth  to  a  plant  very  distinct  from  the  first, 
and  having  an  aspect  which  reminds  us  of  cultivated  wheat. 
This  is  JEgilops  triticoides.  This  very  interesting  fact,  ascer- 
tained by  M.  Pabre,  I  have  often  verified  in  the  vicinity  of 
Montpelier.  M.  Fabre  took  the  resolution  of  sowing  the  seeds 
of  ^gilops  triticoides y  and  followed  through  twelve  successive 
generations  the  products  furnished  by  the  seeds  originally 
gathered  from  this  wild  grass.  The  plant  assumed  by  slow 
degrees  a  taller  growth,  the  spike  became  larger,  it  ceased  to 
be  brittle  at  the  base,  its  glumes  lost  one  of  the  two  awns 
which  distinguish  JEgilops  triticoides;  in  a  word,  this  plant 
acquired,  in  part  at  least,  the  characters  of  wheat.^' 

Dr.  Godron,  however,  seems  to  be  opposed  to  the  theories 
of  M.  Fabre,  and  himself  conducted  a  series  of  experiments, 
which,  according  to  his  showing,  bore  out  his  views.  He  says 
that  it  is  ''  evident  that  ^gilops  triticoides  is  nothing  else  than 
a  hybrid  resulting  from  the  accidental  fertilization  of  JEgilops 
ovata  by  Triticum  vulgwre,  and  in  support  of  this  proceeds  to 
describe  the  results  of  his  experiments.  The  first  was  made 
by  scattering  the  pollen  of  Triticum  vulga/re  muticum  over  the 
spikes  of  ^gilops  ovata,  in  which  the  flowers  were  about  to 
open,  and  at  the  period  when  it  penetrates  more  readily  into 
the  flower,  fi:om  the  fact  that  the  glumell»  of  the  JEgilops 
separate  naturally  to  about  the  twenty-fifth  of  an  inch.  Out 
of  six  spikes  so  operated  upon,  and  which  were  carefully 
gathered  as  soon  as  ripe,  and  the  seeds  sown  in  the  following 
spring,  five  of  them  produced  JEgilops  ovata  exclusively,  the 
remaining  one  also  produced  stems  of  the  same :  "  but  one  of 
the  seeds  gave  birth  to  two  stems  much  taller  than  those  of 
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the  parent  plant,  and  the  spikes  of  these  presented  the  most 
perfect  resemblance  to  those  of  that  variety  of  JEgUops  tritU 
eoides,  in  which  the  awns  are  half  abortive,  and  as  it  were 
mdimentary/'  The  second  experiment  was  condacted  by  care- 
fully opening  the  glumellad  of  the  ^gUops  to  such  an  extent  as 
to  admit  a  fine  pair  of  forceps,  and  with  these  to  extract  the 
stamens  and  substitute  the  anthers  of  Triticwm,  vulgare  mutU 
cum.  These  anthers  were  selected  from  those  just  ready  to 
open,  so  that  the  foreign  pollen  might  be  taken  at  once  by  the 
stigma.  After  the  insertion  of  these  anthers,  the  flowers  were 
gently  pressed  together  again,  and  left  to  fertilize.  The  result 
of  this  experiment  was  the  production  of  plants  of  ^gUops 
triticaides  from'  all  the  seeds  ripened  from  the  flowers  experi- 
mented upon.  The  third  experiment  was  conducted  by  re- 
moving the  anthers  firom  four  spikes  of  JEgUops  ovata,  and 
replacing  them  with  the  anthers  of  Triticum  speUa  ba/rbatum, 
the  result  of  which  was  the  production  of  a  new  hybrid,  not 
one  having  the  characters  of  the  parent  plant.  From  tiiese 
results  Dr.  Godron  arrives  at  the  following  conclusions : — 1st, 
that  hybrids  may  be  obtained  spontaneously  from  grasses, 
JEgilops  triticoides  being  the  first  example  known  amongst 
them;  2ndly,  ikatt  JSgilops  and  Triticum  have  not  sufficiently 
distinguishing  characters  to  separate  them,  and  consequently 
must  be  considered  as  one  and  the  same  genus ;  3rdly,  that 
the  conclusions  of  M.  Fabre  that  the  origin  of  wheat  is  to  be 
traced  to  MgiLops  oveUa,  or  that  one  species  can  be  transformed 
into  the  other,  has  not  sufficient  evidence  to  support  it. 

After  such  careful  experiments  and  lucid  reasoning  from 
M.  Fabre  on  the  one  hand  and  Dr.  Godron  on  the  other,  many 
might  be  almost  inclined  to  confess  themselves  converts  to 
both  opinions,  though  the  arguments  of  M.  Faber  seem  to  us 
to  have  the  greatest  weight.  We  are  continually  having  fresh 
proofs  of  the  variation  of  species,  and  we  know  perfectly  well 
what  great  changes  are  produced  in  plants  by  cultivation.  We 
know,  also,  how  distinct  and  numerous,  even  in  wheat  itself, 
the  varieties  are,  and  these  distinctions  are  the  efiEects  of  culti- 
vation. Besides  this  we  have  abundant  proofs  of  extraordinary 
changes  and  developments  in  nearly  all  our  kitchen-garden 
plants.  The  potato,  for  instance,  is  one  of  the  best  examples 
of  this,  for,  with  all  our  fine  and  choice  varieties,  it  is  but  the 
offspring  of  a  small  tuber  having  a  bitter  taste,  a  native  of 
Chili  and  Peru.  Our  carrots,  turnips,  etc.,  in  their  wild  state, 
are  uninviting  woody  roots,  and,  in  short,  our  gardens  are 
filled  with  similar  examples. 

Having,  therefore,  so  many  proofs  of  the  mutability  of 
species,  and  the  experiments  of  M.  Fabre  and  Professor  Buck* 
man  to  help  us,  we  look  upon  the  theory  of  the  origin  of  wheat 
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from  JEgHopa  ovata  as  a  very  likely  solution  of  the  question* 
At  tlie  same  time  we  would  strongly  recommend  those  who 
have  doubts  on  the  point  to  repeat  the  experiments  for  their 
own  satisfsiction^  from  which  even  now  some  fresh  ideas  might 
be  had  or  knowledge  obtained. 


LUNAR  PERSPECTIVE. 

BY  W.  B.  BIET^  F.B.A.S. 

EviBT  observer  of  the  moon's  disc  is  well  acquainted  with  the 
apparent  changes  which  the  features  undergo  from  time  to 
time^  especially  those  near  the  margin ;  sometimes  they  appear 
close  to  the  edge  of  the  disc,  and  at  others  they  are  removed 
to  a  moderate  distance  from  it^  considerable  alterations  of  form 
accompanying  these  oscillations  of  position.  As  these  changes^ 
boih  in  position  and  form,  depend  upon  the  phenomenon  known 
as  the  moon's  libration,  it  may  not  be  uninteresting  if  we 
attempt  to  explain  the  principles  upon  which  they  are  effected. 

The  fundamental  idea  to  be  apprehended  is  simply  this. 
At  any  given  moment  a  line  will  join  the  centres  of  the  earth 
and  moon,  and  as  both  bodies  are  globular,  this  line  will  cut 
through  a  point  in  the  surface  of  each.  At  the  point  on  the 
earth's  snr&ce  cut  by  this  line  let  an  observer  be  placed,  and 
at  the  point  on  the  moon's  surface  let  there  be  a  spot  that  can 
have  the  earth  in  its  zenith.  RhsBticus,  which  is  situated  on 
the  moon's  equator,  is  such  a  spot,  and  it  is  clear  that,  in  the 
case  suggested,  Rhaeticus  and  the  observer  will  be  respectively 
in  each  other's  zenith,  the  crater  occupving  the  miiddle  of  the 
moon's  disc  as  seen  from  the  earth.  Ixom  this  it  will  neces- 
sarily follow  that  the  observer  on  the  earth,  looking  through 
his  telescope,  directed  to  the  zenith,  will  see  the  crater  Rheeticus 
of  nearly  its  true  form,  for  the  depth  of  the  crater  being  very 
minute,  as  compared  with  the  distance  of  the  observer,  per- 
spective will  scarcely  interfere. 

The  perception  of  the  true  form  of  Rhasticus,  with  its 
interior  shelving  sides,  will,  however,  be  but  momentary,  viz., 
at  the  time  of  the  moon's  passing  the  meridian.  While  she  is 
E.  of  the  meridian  the  observer  will  see  the  interior  E.  slope 
wider  than  when  looking  directly  into  the  crater  at  meridian 
passage,  the  interior  W .  slope  being  foreshortened.  After 
meridian  passage,  the  E.  slope  is  foreshortened  and  the  W.  is 
viewed  more  directly,  and  from  these  phenomena  it  may  be 
easily  dsduced  that  every  object  on  the  moon's  surface  under- 
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goes  apparent  changes  of  shape  as  well  as  position — within 
narrow  limits — during  the  moon^s  passage  above  the  horizon ; 
and^  near  the  margin,  objects  that  were  invisible  at  the  time  of 
the  moon's  risings  will  be  seen  at  the  time  of  her  setting.  This 
phenomenon  is  called  the  diurnal  libration. 

The  condition  of  Bhaaticus  being  in  the  zenith  of  an 
observer  on  the  earth,  depends  on  the  moon's  passage  of  either 
the  ascending  or  descending  node,  but  as  the  passage  of  the 
node  may  occur  with  any  degree  of  the  moon's  declination 
north  or  south,  the  observer  who  has  had  Rhaeticus  in  his  zenith 
in  one  lunation  will  not  have  it  in  the  next ;  he  may  be  either 
N.or  S.  of  the  point  on  the  earth's  surface  cut  by  the  line  joining 
the  centres  of  the  earth  and  moon.  In  one  case,  the  N.  interior 
slope  will  be  foreshortened ;  and  in  the  other,  the  S.  interior 
slope. 

This  foreshortening  in  a  N.  and  S,  direction  will  be  aug- 
mented by  the  positions  of  observers  on  the  earth's  surface,  in 
Eroportion  as  they  are  removed  from  the  earth's  equator.  In 
igh  latitudes,  and  towards  the  poles,  where  the  moon  attains  but 
a  low  altitude  at  meridian  passage,  the  greatest  foreshortening 
of  lunar  objects  will  be  observed,  especially  in  those  regions 
which  are  removed  farthest  from  the  eye,  in  consequence  of  the 
inclination  of  the  moon's  equator  to  the  plane  of  the  earth's 
equator.  From  this  it  follows,  that  no  two  observers  on  the 
earth's  surface  will  see  any  given  lunar  object  of  exactly  the 
same  form,  or  in  exactly  the  same  position  on  the  disc. 

The  above-mentioned  changes  in  form  and  position  are 
slight  compared  with  those  that  result  from  the  inclination  of 
the  moon's  orbit  and  axis  to  the  ecliptic,  combined  with  the 
varying  velocity  of  her  motion  in  her  orbit.  Bearing  in  mind 
that  the  line  joining  the  centres  of  the  earth  and  moon  will  cut 
different  points  of  the  surfaces  of  both  bodies  at  different  times, 
it  is  evident  that  a  spot,  such  as  Bhaeticus,  will  have  an  oscilla- 
tory motion,  or  one  allied  to  it,  during  every  lunation,  or  interval 
from  one  new  moon  to  the  succeeding.  It  is  when  the  moon 
iE|  in  either  node  that  Bhsaticus  will  be  seen  on  a  line  dividing 
the  apparent  disc  into  two  equal  parts.  As  the  moon  moves 
N.  of  the  ecliptic  Bhaeticus  appears  to  move  on  the  moon's  disc 
towards  the  N.,  and  the  regions  in  the  neighbourhood  of  the 
moon's  south  pole  come  into  view,  the  result  being  that 
Shaoticus,  with  all  the  objects  in  the  moon's  N.  hemisphere, 
are  more  foreshortened  than  at  the  time  of  the  passage  of  the 
node,  while  those  in  the  S.  hemisphere  are  less,  a  few  coming 
into  such  positions  that  they  may  be  viewed  in  the  zenith  at 
meridian  passage  without  foreshortening. 

As  soon  as  the  moon  has  attained  her  greatest  N.  latitude 
she  begins  to  return  towards  the  ecliptic,  and  at  the  same  time 
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ihe  spots  in  the  N.  hemispliere  oommence  their  return  to  the 
equator  of  the  apparent  disc^  becoming  less  and  less  fore- 
shortened in  their  progress.  After  the  moon  has  passed  her 
descending  node  certain  of  the  N.  objects  are  seen  on  the  S* 
part  of  the  moon^s  disc  ;  and  they^  with  all  the  spots  in  the 
S.  hemisphere^  become  more  foreshortened  until  the  greatest 
S.  latitude  is  attained.  At  this  time  the  regions  about  the  S. 
pole^  which  were  seen  when  the  moon  was  ifx  the  opposite  part 
of  her  orbit^  are  concealed^  and  corresponding  regions  in  the 
neighbourhood  of  the  moon^s  N.  pole  become  visible.  Upon 
the  moon^s  return  towards  the  ecliptic^  with  a  motion  from  S. 
to  N.^  all  the  objects  on  her  surface  partake  of  the  same,  the 
N.  polar  regions  are  gradually  concealed,  while  the  S.  polar  are 
as  gradually  brought  into  view.  Prom  these  phenomena  it 
follows  that  during  the  period  that  the  moon's  latitude  is 
becoming  more  and  more  N.,  viz.,  from  her  greatest  S.  to  her 
greatest  N.  latitude,  the  whole  of  the  objects  on  her  surface, 
visible  to  the  earth,  have  a  motion  across  her  disc  in  the  same 
direction,  i.e.,  from  S.  to  N.,  some  going  out  while  others  are 
coming  into  view,  and  during  the  period  that  her  latitude  is 
becoming  more  and  more  S.,  viz.,  from  her  greatest  N.  to  her 
greatest  S.  latitude,  the  same  objects  have  a  motion  from  N.  to 
S.  This  libratory  motion  is  called  the  moon's  libration  in 
latitude,  which  may  be  rendered  more  intelligible  by  the  an- 
nexed diagram  (Fig.  l),in  which  -Bwill  represent  the  centre  of  the 


Fig.l. 

earth,  n  6  the  moon's  N.  and  S.  poles,  q  q  the  moon's  equator, 
m  E  the  line  joining  the  centres  at  her  greatest  N.  latitude,  and 
e  e  c  the  ecliptic ;  the  accented  letters  have  the  same  significa- 
tion when  the  moon  is  at  her  greatest  S.  latitude,  the  dotted 
line  in  each  case  represents  £df  the  boundary  of  the  visible 
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disc  by  which  the  alternate  visibility  and  concealment  of  Que 
polar  regiions  are  rendered  evident. 

While  the  change  of  latitude  produces  an  osciUatioli  of  the 
spots  from  N.  to  S.  and  vice  versa,  accompanied  by  alterations 
of  form^  the  change  of  velocity  of  motion  occasions  a  similar 
oscillation  from  W.  to  E.  and  the  reverse.  Popularly  speak- 
ings the  moon  always  presents  the  same  face  to  the  earthy  but 
as  in  one  part  of  her  orbit^  that  which  is  nearest  to  the  eartii, 
her  motion  is  quickest,  and  in  the  opposite^  that  which  is 
farthest^  her  motion  is  slowest^  it  is  clear  that  unless  the  point 
on  her  surface  cut  by  the  line  joining  the  centres  of  the  earth 
and  moon  could  accommodate  itself  to  this  varying  velocity  it 
must  sometimes  be  to  the  W.  and  at  others  to  the  E.  of  a  given 
point.  Let  the  ellipse  pcac'  (Fig.  2)  represent  the  moon's  orbit ; 
let  0  be  the  given  point  which  will  occupy  the  centre  of  the  appa- 


rent  disc  at  the  nearest  (perigee)  and  farthest  (apogee)  distance 
of  the  moon  from  the  earth ;  let  e  o  p  and  e  o  a  represent  the 
line  joining  the  centres  of  the  earth  and  moon  in  each  position^ 
and  let  o'  and  o"  represent  the  points  on  the  surface  of  the 
moon  cut  by  the  lines  e  o'  c'  and  e  o"  cm  two  positions  of  the 
moon^  one  intermediate  between  apogee  and  perigee^  the  other 
intermediate  between  perigee  and  apogee.  When  the  moon 
is  beginning  to  move  quicker  than  the  mean  motion^  the  point 
0  is  W.  of  the  centre  o'  of  the  apparent  disc  W.  o  o'  E,  but  as 
she  comes  up  to  perigee  the  point  o  is  gradually  transferred 
towards  the  E.,  and  occupies  the  centre  of  the  apparent  disc,  at 
the  time  of  perigee  when  the  motion  is  quickest;  but  while  it 
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continaes  quicker  than  the  mean^  the  point  o  is  transferred 
still  farther  towards  the  E.^  arriying  at  its  limit  when  the 
moon^»  motion  begins  to  be  slower  than  the  mean^  after  whioh 
the  motion  of  the  point  o  is  towards  the  W.^  occupying  the 
oentre  of  the  visible  disc  at  the  time  of  apogee^  and  proceeding 
still  farther  W.  nntil  the  motion  is  beginning  to  be  qoioker 
than  the  mean.  It  is  to  be  noted  that  the  regularity  now 
described  is  greatly  interfered  with  by  the  libration  in  latitude. 

That  which  is  trae  of  one  point  on  the  surface  is  true  of 
every  other,  so  that  all  objects  partake  of  this  change^  moving 
E.  during  the  period  the  moon  is  moving  quicker^  and  moving 
W.  while  she  is  moving  slower  than  her  mean  motion,  and  from 
this  it  follows  tha€  during  the  period  of  her  quicker  motion 
certain  objects  near  her  E.  margin  are  concealed,  while  other 
objects  near  her  W.  margin  are  brought  into  view.  On  the 
other  hand,  while  passing  through  the  slower  part  of  her  orbit 
objects  near  the  E.  margin  come  into  view  while  those  near  the 
W.  are  gradually  concecJed.  These  changes  of  position,  which 
are  accompanied  by  changes  of  form  arising  from  a  greater  or 
less  foreshortening,  constitute  the  phenomenon  callea  libration 
in  longitude. 

As  general  results  of  the  libration  in  latitude  and  longitude 
it  may  be  briefly  stated- 
First.  That  when  the  moon  is  in  perigee  or  apogee  at  the 
I)assage  of  either  node  the  apparent  disc  is  in  a  state  of  mean 
ibration,  for  the  line  joining  the  centres  of  the  earth  and  moon 
cuts  the  moon's  equator  in  the  point  whioh  is  equidistant  from 
the  W.  and  E.  limits  of  change  of  position  arising  from  Hbra- 
tion  in  longitude.  It  is  from  the  line  at  right-angles  to  the 
equator  (the  first  meridian)  that  the  longitudes  of  lunar  objects 
are  reckoned.  In  consequence  of  the  inequality  of  the  motion 
of  the  nodes,  and  that  of  the  line  p  o  e  o  a  joining  the  perigean 
and  apogean  points  (the  line  of  the  apsides),  a  state  of  mean 
libration  can  only  occur  once  in  three  years. 

Second.  That  when  the  moon  has  N.  latitude  all  the  objects 
on  her  visible  surface  are  N.  of  their  metrnf  or  normal  positions^ 
and  that  when  she  has  S.  latitude  they  are  S.  of  these  positions. 

Third.  That  while  the  moon  is  moving  from  apogee  to 
perigee  all  objects  on  her  visible  surface  are  W.  of  their  normal 
positions,  and  that  while  she  is  moving  from  perigee  to  apogee 
they  are  E.  of  these  positions. 

It  may  from  these  data  be  easy,  by  means  of  lunar  maps^ 
and  taking  from  the  Nautical  Almanack,  for  any  given  time,  her 
latitude,  and  the  sides  of  her  orbit,  to  form  a  tolerable  idea  of 
the  apparent  surface  as  to  the  proximity  to  the  margin^  or 
otherwise,  of  the  most  salient  features. 

In  applying  the  above-mentioned  principles  and  phenomena 
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to  the  illastration  of  lunar  perspectiTe,  it  is  essential  to  change 
the  line  joining  the  centres  of  the  earth  and  moon^  for  one 
joining  the  eye  of  the  observer  and  the  moon's  centre.  It  is 
clear  that  in  this^  as  in  the  former  case^  the  point  on  the  moon's 
surface  cut  by  this  line  will  be  the  centre  of  the  apparent  disc^ 
and  here  it  may  be  proper  to  remark  that  the  numerical  ex- 
pressions of  the  values  of  the  libration  of  the  apparent  disc  in 
latitude  and  longitude  have  reference  mily  to  the  centre  of  the 
apparent  disc^  as  seen  from  a  given  point  on  the  earth's  surface 
at  a  given  time.  These  expressions  are  simply  the  latitude  and 
longitude  of  this  centre — ^thus^  if  the  libration  in  latitude  be 
equal  to  8^  N.  and  that  in  longitude  to  2^  W,,  the  meaning  is 
that  the  centre  of  the  apparent  disc  is  3^  N.  of  the  equator^  and 
2°  W.  of  the  first  meridian — the  equator  being  S.  of  its  normal 
position  and  the  first  meridian  E. 

Eetuming  to  the  consideration  of  perspective.  The  smallest 
amount  of  foreshortening  takes  place  at  the  centre  of  the  disc, 
and  as  the  observer  is  looking  upon  a  globe^  the  foreshortening 
rapidly  increases  towards  the  margin  in  every  direction.  Lunar 
objects  are  of  all  conceivable  shapes  and  sizes,  from  the  exten- 
sive Maria  to  the  smallest  discernible  hillocks  and  pits.  They 
will,  however,  undergo  apparent  changes  of  form  and  position, 
in  accordance  with  well  recognized  laws.  Most  objects  of  any 
size  will — ^as  they  are  found  near  to  or  removed  from  the 
margin — ^be  presented  to  the  eye  under  elliptical  forms,  gene- 
rally of  great  irregularity,  all  the  shorter  axes  being  directed 
towards  the  centre,  and  all  the  longer  axes  being  portions  of 
curves  more  or  less  concentric  with  the  margin.  In  conse- 
quence of  the  inequality  of  the  moon's  motions,  above-mentioned, 
the  approach  and  recess  of  the  spots  towards  and  from  the 
margin  are  very  irregular,  bringing  prominently  into  view  at 
some  seasons  certain  features,  and  at  others  concealing  them  ; 
thus  it  arises  that  no  two  drawings  of  a  lunar  object  at  different 
epochs,  by  the  same  observer,  or  by  two  observers,  even  at  the 
same  epoch,  agree  fully  in  detail.  It  is  true  that  an  experienced 
eye  will  detect  manifest  errors,  but  with  the  most  assiduous 
attention  capable  of  producing  the  most  scrupulous  accuracy, 
differences  must  occur  as  the  results  of  differing  perspective. 
This  is  very  evident  from  an  inspection  of  a  collection  of  photo- 
graphs taken  at  different  states  of  libration.  The  well-known 
elliptical  spot  the  Mare  Crisium  is  seen,  when  the  moon  ia 
moving  from  apogee  to  perigee,  to  approach  somewhat  closely 
to  the  margin,  the  surface  in  the  direction  of  the  shorter  axis 
being  much  contracted,  and  in  a  particular  position  the  N. 
boundary  appears  as  a  straight  line  of  mountains.  During  the 
period  when  the  moon  moves  from  perigee  to  apogee  the  Mare 
Orisium  attains  its  greatest  distance  from  the  margin,  the  finely 
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variegated  snr&ce  is  broaght  more  directly  under  the  eye, 
many  objects  become  visible  that  coald  not  be  seen  wben,  by 
its  proximity  to  the  mai^n,  it  was  greatly  foreehortened.  The 
K.  boundary  presents  a  very  different  appearance,  being  both 
curved  and  indented  by  numerons  bays  and  valleys;  indeed, 
representations  of  this  interesting  region  at  the  two  extreme 
epochs  differ  amazingly  from  each  other.  It  is  curious  to 
notice  the  remarkable  and  totally  nuezpected  changes  in  form 
that  many  spots  present  under  these  extreme  conditions,  and 
when  watched  from  night  to  night,  and  from  season  to  season, 
the  gradations  of  change  are  highly  interesting.  As  instances 
w©  give  two  drawings  of  the  well-known  walled  plain  "  Plato," 
affected  considerably  by  libration  in  latitude. 

The  engravings  represent  the  Lunar  Crater  Plato,  as  seen 
under  two  different  states  of  libration.     The  drawing  of  Fig.  3 


Fig.  8. 
wag  made  in  1863,  at  Hartwell,  on  January  11,  between  13 
and  19  hours,  G.M.T.  The  telescope  used  was  the  equatorial 
of  5*9  inches  aperture,  powers  118  and  240.  At  the  time  the 
drawing  was  made,  Plato  was  under  the  evening  illumination, 
the  moon  having  attained  her  greatest  libration,  the  quadrant 
in  which  the  greatest  change  was  observed  being  the  S.B3.  At 
this  time  the  moon's  latitude  was  about  4'^'50'  South,  bringing 
Plato  nearer  to  the  eye  of  the  observer,  so  that  the  elliptic 
form  of  the  crater  was  widened,  all  objects  being  south  and 
west  of  their  mean  places.  The  prominent  features  in  the 
drawing  are — 1st.  The  bright  interior  of  the  west  wall  of  Plato. 
2nd.  The  indented  shadow  of  the  east  wall,  3rd.  A  formation 
on  the  north  of  Plato,  bounded  on  the  west  by  a  mountain 
range.  On  the  surface  of  this  formation  are  two  rills  crossing 
VOL.  XI. — HO.  IV.  T 
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eaok  other.  4tii.  On  the  S.W.  of  Fkto  ie  a  moaataui  range 
projecting  Itom  the  mountainoQB  border  of  the  crater.  Tbie 
moantain  nmge  is  the  highest  in  the  immediate  neighbourhood, 
its  shadow  being  the  last  to  be  observed  on  the  sorface  outtide 
theS.W.  rimofPkto. 

The^drawing  of  Fig.  4  was  made  in  1863,  at  London,  on 


N 
Fig.  4. 
July  6,  13  to  15  honra,  G.M.T.  The  telescope  nsedwas  the 
Royal  Astronomical  Society's  Sheepshank'a,  Xo.  5,  aperture 
2"75  inches,  power  150.  This  drawing  is  also  under  the 
CTening  illumination,  but  the  moon  had  not  attained  her 
greatest  libration ;  nevertheless,  objects  were  north  and  east  of 
their  mean  places.  The  moon's  latitude  was  about  4°'40'  North, 
so  that  Plato  was  removed  further  from  the  eye,  and  conse- 
quently its  elliptic  form  was  nan-owed.  The  libration  in  longi- 
tude Imving  carried,  objects  further  oast.  Fig.  2  is  differently 
circumstanced  to  Fig.  1,  The  prominent  features  in  Fig.  1 
are,  however,  well  recognized  in  Fig.  2.  Ist.  The  bright  interior 
of  the  W.  and  S.W.  wall,  but  rather  differcnfli/  illuminated. 
2nd.  The  indented  shadow  of  the  E.  wall.  This  feature 
presents  a  great  difference  in  the  two  drawings — the  crag,  or 
tongue,  which  projects  inwards  from  the  N.E.  in  a  S.E.  direc- 
tion in  Fig.  1  is  wanting  in  Fig.  2,  and  the  shadows  are  not  so 
broad,  the  difference  between  the  epoch  of  observation,  and 
that  of  sunset,  being  greater  in  Fig.  2  tlian  in  Fig,  1.  8rd. 
The  formation  on  the  north  was  not  drawn,  except  the  monntain 
range  forming  its  west  border,  which,  in  Fig.  2,  is  straight, 
instead  of  being  curved,  as  in  Fig.  1.  A  few  objects  are  given 
in  Pig.  2  on  the  N.W.  not  in  Fig.  1 .  Of  these,  the  north  edge 
of  Plato,  the  mountain  and  crater  in  a  line  with  it,  and  the 
sooth  edge  of  the  crater  on  the  eastj'were  ascertained  to  be 
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in  the  same   line.     4th.  The  mountain  range   on   the   S.W. 
presents  the  same  character  in  both  drawings. 

The  cardinal  points  are  only  approximately  placed  to  indi- 
cate the  general  position  of  the  crater  and  the  surrounding 
objects^  and  are  not  to  be  taken  as  showing  the  true  bearings. 
The  crater  on  the  N.W.,  the  <f>  of  Schroter,  is  remarkable.  On 
several  occasions  I  have  observed  a  dark  nebulosity  surround- 
ing a  dark  spot  in  the  middle  of  the  shadow.  I  am  not  certain 
of  the  precise  nature  of  the  crater. 


RED  STAR.— DOUBLE  STARS.— NEB  QL^.—LINNE 
AND  ARISTOTELES.— OCCULTATIONS. 

BY  THE  REV.  T.  W.  WEBB,  A.M.,  F.E.A.S. 

It  is  now  many  years  since,  in  consequence  of  a  statement  that 
a  red  star,  of  remarkable  beauty  and  intensity,  was  to  be  found 
fa  in  Hydra,  I  searched  that  region  repeatedly  in  vain.  I  was 
subsequently  informed  that  my  pointer  should  have  been  de- 
signated a  HydroB  et  Grateris  (better,  surely,  a  Orateris  alone, 
for  there  is  no  other  Crater,  and  Hydra  is  of  itself  more  than 
sufficiently  extensive).  The  region  being  now  in  sight  at  a 
convenient  hour,  I  determined  upon  a  search  with  my  beau- 
tifully-defining  9^  inch  '^  With  ^'  speculum,  during  one  of  the 
very  few  evenings  (March  27)  which  have  admitted  of  the 
employment  of  a  telescope  during  many  weeks.  The  position 
of  Crater,  near  the  meridian,  was  easily  made  out,  as  a  group 
not  many  degrees  above  the  horizon,  preceding  the  four  con*- 
spicuous  stars  of  Oorvus,  which  in  turn  precede,  though  at  a 
much  lower  elevation,  the  brilliant  Spica.  It  composes  a  long 
and  rather  narrow  trapezium,  extended  B.  and  W.,  and  formed 
by  two  unequal  lines,  of  two  stars  each,  the  lower  line  being' 
shorter  than  the  upper  at  its  W.  end.  The  star,  whose  dis- 
placement towards  the  left,  so  to  speak,  turns  into  a  trapezium 
what  would  have  been  a  parallelogram,  is  the  a  in  question. 
But  it  certainly  does  not  deserve  that  appellation.  Of  the  four 
Btars  (as  far  as  a  rapid  comparison  enables  me  to  speak) 
the  brightest  was  the  uppermost  to  the  W. ;  this,  however, 
though  included  in  Crater  in  the  larger  maps  of  the  S.D.U.K., 
and  marked  there  with  Flamsteed's  figure  4,  as  belonging  to 
that  asterism,  is  referred  by  Argelander,  one  of  the  highest 
authorities,  to  Hydra :  but  the  2nd  in  the  upper  line,  S  Orateris, 
is  much  superior  to  a,  and  7,  to  the  left  below,  about  equal  to 
it.    It  has  been  shown  that  Bayer,  whose  Grreek  designation. 
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of  the  stars  was  published  in  1603^  was  guided  in  some  cases 
by  position^  as  in  others  by  magnitude,  and  this  enfeebles  the 
presumption  of  variable  light  which  would  otherwise  arise  in 
many  constellations  :  and^  in  the  present  instance^  a  certainly 
stands  first  in  B.A.^  among  the  lettered  stars  of  Crater ;  still, 
had  it  been  then  as  inferior  to  5  as  it  is  now,  it  seems  hardly 
likely  that  he  would  have  so  distinguished  it.  Tn  the  adjacent 
Hydra  he  has  evidently  had  the  order  of  brightness  in  view. 
In  the  S.D.U.K.  map,  S  has  3rd,  a  and  7,  witl^  v  Hydrce,  4 
mag.  Argelander  gives  v  Hydrce  and  S  3'4,  a  and  7,  4  mag. 
It  seems  desirable  that  variable  light  should  be  looked  for  here: 
a  may  have  diminished,  or  5  increased,  or  both. 

Having  found  a  Crateris,  we  let  him  pass  through  the  field, 
and  we  shall  find  him  followed,  at  42*5s,  l'«,  by  his  ruddy 
attendant,  whose  hue  is  certainly  very  striking,  and  much 
resembling  that  of  our  acquaintance  B  Leonis  (see  our  March 
number) .  It  is,  however,  small  enough  to  I'equire  a  fair  aperture 
to  exhibit  its  colour  well.  Baxendell  has  found  it  variable, 
considering  it,  April,  1866,  fully  f  mag.  smaller  than  during 
the  spring  of  1865  :  and  hence  he  has  designated  it,  according 
to  Argelander^s  system,  as  B  Crateris  (implying  that  it  is  the 
first  variable  discovered  in  that  constellation,  the  letter  S  being 
reserved  for  the  next,  and  so  on).  At  a  short  distance  from 
the  red  star,  and  on  a  line  pointing  but  a  little  s  of  a,  there 
is  a  somewhat  smaller  one,  which  I  found  of  a  decidedly  blue 
tint.  It  would  be  interesting  to  ascertain  whether  its  hue  was 
the  effect  of  contrast ;  but  this  would  be  better  done  with  a 
very  large  aperture,  and  the  contracted  field  of  a  Dawes'  eye- 
piece] my  impression  certainly  was  that  it  was  blue  rather 
than  green,  the  complementary  tint ;  and  that  its  colour  was, 
therefore,  in  part  at  least,  independent.  No  time  should  be 
lost  in  looking  for  this  group,  now  rapidly  passing  away. 

It  has  been  repeatedly  remarked  that  a  ruddy  tinge  is  often 
associated  with  variable  light.  Such  is  eminently  the  case  with 
B  Leporis  and  B  Leonis,  to  which  may  be  added  another  re- 
markable instance,  B  CassiopeoB,  which,  according  to  Pogson, 
is  vividly  red.  It  lies  in  B.A.  xxiiih.  51m.  D.N.  50°  35',  and 
varies,  according  to  Professor  Schonfeld,  somewhat  uncertainly 
as  to  brightness,  sometimes  rising  to  4*8,  at  others  only  to 
6  mag. :  the  period  also  may  be  shortening,  as  before  1865  he 
thought  it  had  been  449  d.,  but  in  that  year  it  appeared  to  be 
430  d. ;  and  at  its  next  return,  412*5  d.  From  the  two  previous 
ftiaxima,  1865,  Feb.,  21'5  ;  1866,  Apr.  10,  the  next  may  be  ex- 
pected to  occur  between  May  7  and  May  10,  on  the  supposition 
of  an  equable  acceleration.  This,  however,  is  most  improbable, 
as  the  period  would  thus,  in  a  few  years,  become  =  0,  instead 
of  being  expressed,  like  all  similar  alternations,  by  an  undula- 
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ting  curve  of  more  or  less  regularity.  We  sball^  therefore, 
expect  to  find  that  the  maximvvi  will  be  retarded  beyond  this 
epoch,  though  it  may  probably  fall  within  the  month.  K  the 
acceleration  has  reached  its  limit  for  the  present,  it  will  take 
place  about  May  27  or  28 ;  but  in  the  existing  absence  of  more 
reliable  data,  it  should  be  watched  from  the  7th  to  the  end  of 
May. 

The  present  may  be  an  appropriate  place  for  introducing 
the  mention  of  two  Red  Stars  not  included  in  Dr.  Schjellerup^s 
catalogue  of  those  objects,  in  No.  1591  of  the  Astronomieche 
Nachrichten,  or  in  the  list  given  in  our  number  for  Sept.  last. 
Mr.  Lassell  states,  in  the  Monthly  Notices,  xvii.,  65,  that  on 
Sept.  5,  1857,  while  sweeping  about  Cygnus,  with  his  2f. 
mirror,  and  admiring,  with  power  160,  the  wonderful  richness 
and  splendour  of  the  milky  way,  he  discovered  what  appeared 
to  him  the  deepest  red  star  he  had  ever  seen,  9^  mag.  B.  A. 
xxih.  16-6m.,  N.P.D.  48°  13' :  while  inR.A.xxih.37m.,N.P.D. 
62°  42'  is  another  deep-red  star,  rather  brighter,  8  mag. 

BOUSLE    STABS. 

The  acquaintance  we  have  made  with  v  Hydrce  will  enable 
us  bv  his  means  to  fish  out  two  objects  in  the  same  neighbour- 
hood, which,  though  telescopic,  being  easily  found,  may  be 
admitted  into  our  long  discontinued  list  of  Double  Stars. 
Besuming  our  former  arrangement,  the  first  will  stand  as 

158.  P.  X.  159  Eydrce,  SVb.  10\  8,9.  Pale  white  and 
light  blue;  less  than  V  n  p  v  Hydrce.  This  pair,  though 
pretty,  points,  nearly,  to  a  much  finer  object,  about  22'  n; 

159.  2  1474  Hydros;  a  beautiful  triple  group,  of  which  the 
data,  according  to  S,  are:  A.  6'9,  B.  8,  C.  7*7  mag. — ^A.B. 
7r67,  22°22.— O.B.  6''88,  196°14.— Very  white. 

NEBULiE. 

In  our  number  for  last  November,  mention  was  made  of 
certain  nebulas  to  which  a  suspicion  was  attached  of  variable 
light.  In  Biimker's  Hamburg  Catalogue  of  Circumpolar  Ne- 
bulce,  recently  completed,  two  more  instances  occur,  which 
may  with  propriety  be  included  in  our  list  of  these  objects ; 
since,  having  been  observed  with  only  a  5f.  telescope,  they 
are  within  the  reach  of  a  large  proportion  of  astronomical 
students.     The  first  is  (resuming  our  own  numbering) : — 

33.  Gen.  Cat.  4351.  R.A.  xviih.  50m.  54s.,  D.N.  70° 
10'  48^'.  Of  this,  which  was  discovered  by  Auwers  1854, 
July  24,  and  considered  by  him  pretty  faint,  Bumker  made 
four  observations,  1866,  Oct.  5,  6,  7,  11 ;  in  the  three  first  of 
which  it  is  expressly  called  "  bright,''  or  "  very  bright."     It 
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is  3—4'  long,  1'  broad,  and  witli  a  darkness  in  the  middle,  so 
as  to  convert  it  into  a  double  nebula,  of  which  the  n  p  portion 
is  the  brighter,  and  the  axis  inclined  20^  to  the  parallel.  The 
other  nebula  is : 

34.  Gen.  Cat.  4415.  R.A.  xviiih.  23m.  35s.  D.N.  71^ 
30'  12".  Discovered  by  Tuttle  (America)  1859,  Sept.  1.  The 
possibility  of  variation  here  had  already  been  pointed  out  by 
H.  on  a  ground  repeated  by  Riimker,  namely,  that  D^ Arrest 
had  seen  it  in  a  comet-finder,  1862,  Sept.  24,  so  large  and  so 
bright,  that  in  a  similar  condition  it  could  not  have  escaped  M., 
9.,  or  H.  When  we  bear  in  mind  the  insufficiency  of  M.^s 
optical  means,  which  led  him  to  assure  himself  that  the  glo* 
nous  nebula  in  Hercules  contained  no  stars,  the  brightness,  in 
1862,  of  an  object  which,  in  the  opinion  of  so  great  an  autho- 
rity as  ly Arrest,  could  not  have  escaped  his  notice,  is  very 
striking.  We  must  not,  however,  forget  that  the  great  light 
and  expanded  field  of  a  comet-finder  would  give  it  a  very  dif- 
ferent aspect.  When  observed  by  Rumker,  1866,  Oct.  4,  5, 
6,  7,  it  was  entered  as  pretty  faint,  or  only  moderately  bright, 
and  he  remarks  that,  in  the  field  of  an  ordinary  comet-finder, 
it  would  have  been  seen  with  great  difficulty,  or  only  in  con- 
sequence of  its  juxtaposition  with  two  11  mag.  stars  p.  at  a 
short  distance.     It  would  be  an  interesting  object  of  study. 

To  these  we  shall  add  two  others,  not  very  distant  from 
the  region  of  our  red  star,  which  we  must  look  for  with  little 
delay,  in  consequence  of  their  small  meridian  altitude  and  the 
advancing  season. 

35.  The  Qaseous  Nehula  in  Hydra.  Gen.  Cat.  2102.  9.  iv. 
27.  Sm.  describes  this  as  a  pale,  greyish- white,  planetary 
nebula,  resembling  Jupiter  in  size,  equable  light  (not,  of 
course,  brilliancy)  and  colour,  with  four  telescopic  stars  sur- 
rounding it,  a  line  between  those  np  and  sf  touching  the  disc 
— a  not  unimportant  remark,  from  the  suspicions  which  have 
been  entertained  of  the  possibility,  either  of  satellite-stars,  or 
proper  motion  in  nebulous  masses.  H.,  who  includes  it  as 
Wo.  3248  in  his  S.  catalogue,  says  it  extends  about  30''  by  25", 
and  is  of  a  very  bright,  uniform  light,  and  very  decided  pale 
blue  colour,  but  not  quite  sharp  at  the  edges.  In  1851,  with 
an  aperture  of  3'rV-i^che8,  I  found  it  a  very  bright  and  beau- 
tiful object,  so  small  with  64  tii&i  it  might  be  overlooked  in 
sweeping,  but  bearing  increase  of  power  wonderfully  up  to 
250 ;  the  elhptical  form,  the  haziness  of  the  limb,  and  the  blue 
tint,  were  all  independently  noticed ;  which  is  simply  worthy 
of  mention  as  an  encouragement  to  the  possessors  of  the 
smaller  class  of  instruments.  I  now  see  it  (1867,  April  9) 
with  the  9-f -inch  mirror,  as  a  very  brilliant  object ;  and  the 
effect  of  increase  of  aperture  is  strikingly  exemplified  in  its 
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enlarged  diameter  with  the  same  power ;  it  could  not  possibly 
be  overlooked  here  by  any  imaginable  amount  of  carelessness. 
It  is,  however,  very  probable  that  this  effect  is  due  in  part  to  a 
greater  decrease  of  light  towards  the  edge  than  would  be 
made  sensible  in  any  other  way.  It  is  singular  how  little 
power  the  most  delicate  vision  has  of  detecting,  at  least  under 
certain  circumstances,  gradual  variations  in  brightness.  This 
is  undeniably  and  curiously  exhibited  in  the  case  of  Jupiter, 
whose  disc,  sensibly  uniform  in  brilliancy,  is  shown  to  be  much 
more  briUiant  in  the  centre  by  the  frequent  change  in  the 
aspect  of  the  satellites  during  their  transits.  It  is  also  exem- 
phfied  in  the  telescopic  discs  of  stars,  which  are  known,  from 
theory,  to  degrade  rapidly  in  light  from  the  centre,  though 
this  is  only  manifested  to  the  eye  by  the  different  sizes  of  the 
discs  in  proportion  to  their  luminosity.  And  it  is  more  than 
probable  that  the  uniformity  of  light  ascribed  by  Sm.  to  this 
nebula  and  Jupiter  is  as  illusive  in  the  one  instance  as  in  the 
other.  With  this  largo  aperture  the  edges  were  extremely 
woolly ;  the  elliptic  form  and  blue  tint  were  not  conspicuous, 
but  there  was  some  moonlight,  and,  probably,  haze,  and  the 
meridian  was  long  passed.  With  170  and  about  600, 1  fancied 
the  light  not  very  equable ;  but  I  was  aware  that  Secchi  had 
broken  up  the  supposed  uniformity  of  aspect :  not  in  conse- 
quence of  greater  Ught,  having  only  O^^-in.  achrom.  against 
184-in.  front  view  reflection,  but  from  higher  power;  H.'s  180 
being  the  most  suitable  for  his  purpose  of  surveying  the  whole 
heavens ;  while  Secchi,  having  a  special  design,  was  able  to 
carry  his  even  up  to  1000  with  great  distinctness,  and  thus  he 
perceived,  within  a  circular  nebulosity,  two  clusters  connected 
by  two  semicircular  arcs  of  stars  into  one  sparkling  ring,  with 
a  single  star  upon  the  hazy  central  area.  Yet,  as  in  the  case 
of  the  annular  nebula  in  Lyra,  the  appearance  must  have  been 
deceptive,  at  least  as  to  the  existence  of  matter  in  a  soHd  or 
even  a  liquid  state.  At  such  a  distance  the  eye  can  take  no 
direct  cognizance  of  the  nature  of  what  it  sees ;  but  the  pris- 
matic analysis  of  light  will  still  give  information  which^  though 
indirectly  obtained,  seems  fully  to  be  trusted ;  and  in  this  way 
Huggins,  through  his  8-in.  object-glass,  with  powers  of  600  and 
920,  detects  the  oval  ring,  which  he  thinks  is  seen  obliquely 
by  us  within  a  globular  mass  of  faint  nebulosity,  yet  finds, 
from  the  quality  of  its  light,  decomposed  into  three  bright 
lines,  that  it  consists  almost  entirely  of  gaseous  matter.  With 
a  wider  opening  of  the  spectroscope  than  would  define  the 
lines  properly,  he  "  svsfected  a  faint  and  broad  continuous 
spectrum,'^  indicating  the  presence  of  some  feebly  luminous 
solid  or  fluid  materials  (or  possibly  small  stars  involved  in  the 
mass?).    We  have  here  evidently  a  structure  not  very  dissi- 
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milar  to  that  of  the  annular  nebula  in  Lyra.  To  find  it^  wc 
mui^  run  a  line  through  the  stars  B  Gratens  and  v  Hydrce  al- 
ready described^  bending  it  a  little  upwards ;  this  will  point 
out^  at  nearly  an  equal  distance^  fi  Hydrce,  a  4  mag.  star  of  a 
glorious  yellow  hue^  about  2°  «.  of  which  the  nebula  lies. 

We  shall  find  a  curious  contrast  to  this  marvellous  object  in 
our  next,  which,  however,  will  require  a  very  transparent  night, 
&om  its  nearness  to  the  horizon. 

36.  Gen.  Cat.  3128.  M  68.  This  Sm.  calls  a  large, 
very  pale,  mottled  nebula,  3'  x  4'  diam.  H.  describes  it 
at  the  Cape  at  a  much  greater  elevation,  as  an  irregularly 
round  cluster,  gradually  brighter  in  the  middle,  very 
ragged  at  the  borders,  all  clearly  resolved  into  12  mag. 
stars.  To  me,  with  3^  inches,  it  was  a  rather  faint,  but,  from 
its  size,  pretty  conspicuous  object,  not  bearing  magnifying.  A 
line  will  find  it,  run  nearly  vertically  down  through  S  and  /8, 
the  two  bright/  stars  of  Gorvua.  At  about  half  their  distance,  it 
will  point  out  a  5  mag.  star,  closely  nfy  which  is  the  nebula. 

The  apprehension  we  expressed  some  time  ago,  that  the 
light  of  the  Great  Spiral  Nebula^  M  51,  No.  29  (iNTBLLECTUATi 
Obssbveb,  viii.,  209)  would  be  too  feeble  for  prismatic  analysis, 
has  not  been  realized,  Huggins  having  found  the  spectrum  of 
each  nucleus  continuous,  though  with  a  suspicion  that  some 
parts  were  abnormally  bright.  Hence  the  stellar  constitution 
ascribed  to  this  marvellous  system  by  the  B.  of  Bosse  seems 
verified.  Apr.  11,  intending  to  look  for  it,  I  came  suddenly 
upon  another  object,  at  no  great  distance,  which  I  took  at  first 
for  a  telescopic  comet,  but  afterwards  identified,  and  which 
may  stand  as — 

37.  Gen.  Cat.  3474.  M  63.  R.A.  xiiih.  9m.  32s.  D.N; 
42°  46'  15''.  Discovered  by  Mechain,  1779.  Described  by 
Sm.  as  an  oval,  milky-white  nebula,  with  a  nucleus  like  a  small 
star.  l§^  found  it  very  bright,  9'  or  KX  long  by  4'  broad,  with 
a  very  brilliant  nucleus,  which  H.  speaks  of  as  almost  stellar. 
It  appeared  quite  so  to  me,  abou!:  10  mag.  ?  (2)  but  I  used  no 
higher  power  than  239 :  with  65  and  1111  might  have  over- 
looked it.  The  nebula  lies  between  a  7*5  ?  mag.  star  p,  and 
an  interesting  but  very  minute  triplet  9*5  ?  mag./.  It  may  be 
found  by  sweeping  in  a  barren  space,  about  half  way  between  the 
last  star  of  the  Great  Bear's  tail,  and  Cor  Garoli.  Three  nebulsB 
in  Scorpio  will  repay  our  search,  but  we  must  watch  for  oppor- 
tunities— ^long  days,  moon-light,  and  nearness  to  the  horizon, 
being  all  against  us.     We  take  first — 

38.  Gen.  Cat.  4183.  M  4.  This,  according  to  Sm.,  is  a 
compressed  mass  of  very  small  stars,  with  outliers ;  elongated, 
and  blazing  in  the  centre ;  with  a  ridge  of  8  or  10  pretty  bright 
stars,  running  nf  from  the  middle.     We  find  it  readily  about 


NebulcB.  281 

1t°  P  Anta/res,  a  large  but  rather  dim  object.  Sm.  remarks 
that  it  stands  on  the  W.  edge  of  a  starless  area.    Our  next  is — 

89.  Gren.  Gat.  4173.  M  80.  Sm.  calls  it  a  compressed 
globular  cluster  of  veiy  minute  stars ;  a  fine  bright  object  with 
a  blazing  centre^  like  a  comet.*  l§^  styled  it  the  richest  and 
most  condensed  mass  in  the  heavens.  It  was  all  resolved  by 
H.^  at  the  Gape^  into  14  and  15  mag.  stars.  A  wonderful 
instance  in  itself  of  the  mysterious  arrangements  of  creative 
power,  but  deriving  its  chief  interest  from  the  fact  that  in  the 
same  position  is  a  marvellous  variable  star.  Neither  M.,  l§i,  H., 
Sm.,  Argelander,  nor  IF  Arrest,  had  noted  anything  unusual 
here.  Auwers,  the  well-known  observer  of  nebute,  had  often 
seen  this  cluster  in  its  ordinary  aspect,  in  the  spring  of  1859, 
and  even  as  late  as  1860,  May  18.  By  May  21,  with  a  rapidity 
aiialogous  to  that  of  the  variable  in  Corona  Borealis  (1866, 
May  12),  or  that  of  the  Great  Star  of  1572,  there  had  broken 
out  in  the  place  of  the  cluster  a  bright  telescopic  star,  accord- 
ing to  Auwers  of  7,  to  Luther  of  6*5  mag.  It  was  the  same 
the  following  night ;  by  the  25th  both  found  it  rather  smaller ; 
and  Pogson  saw  it  of  7  or  8  mag.  on  the  28th.  June  10, 
Pogson  had  lost  it ;  but  thought  the  cluster  unusually  brilliant 
and  condensed.  Auwers  did  not  quite  lose  sight  of  it,  and 
perceived  that  it  was  not  central.  It  is  barely  conceivable 
that  such  an  outburst  should  take  place  in  the  heart  of  a  cluster, 
and  leave  it  as  before ;  and  it  is  more  natural  to  suppose  that 
the  objects  are  merely  optically  coincident ;  but  the  progress 
of  discovery  may  well  teach  us  caution  in  our  deductions.  In 
the  same  field  with  this  cluster,  /,  a  little  n,  are  two  undoubted 
variables,  R  and  S  Scorpii,  discovered  by  Ghacomao  in  1853 
and  1854,  changing  from  about  9  to  less  than  14  mag.,  or  in- 
visibility ;  the  former  with  a  probable  period  of  about  648 ; 
the  latter,  864id.  Baxendell's.  remark,  that  these  marvellous 
objects  are  apt  to  occur  in  groups,  is  strikingly  exemplified 
here. 

We  shall  readily  find  this  cluster  half  way  between  Anfares 
and  13  Scorpii,  2  mag.,  the  brightest  star  of  the  group  n  p 
Antares. 

40.  Gen.  Gat.  4261.  M  62.  Sm.  calls  this  a  fine  large 
resolvable  nebula,  running  up  to  a  central  blaze.  H.,  at  the 
Cape,  who  terms  it  superb,  resolved  it  all  into  14 — 16  mag. 
stars.  We  may  find  it  from  5  Scorpii,  3  mag.,  the  most  8  star 
of  the  group  n  p  Antares,  by  running  a  line  back  to  Antares, 


*  The  Maertion  of  this  of  aallj  most  aoonrate  astronomer,  that  it  lies  on  the  W. 
edge  of  a  vast  obscure  opening  without  stars,  4**  broad,  may,  perhaps,  hare  arisen 
from  some  confusion  with  its  neighboor,  M  4.  On  two  occasions  I  hare  seen,  with 
onlj  8fv  inches,  many  minute  stturs  E.  of  it. 
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and  canymg  it  on  about  an  equal  distanee.     It  is^  howeyer, 
very  low  in  our  latitudes. 

JJHrst  AND  ABIBTOTELBS. 

The  evening  of  April  11  proving  an  exceptionally  fine  one 
during,  a  most  unfavourable  season,  I  determined  to  examine 
the  site  of  LinrUy  although  considerably  removed  from  the  ter- 
minator, near  which  I  have  never  yet  had  an  opportunity  of 
looking  for  it.  The  quadrature  had  taken  place  at  3h.,  and  at 
7h.  15m.  (G.M.T.)  the  terminator  bisected  the  ring  of  J.rt>^iZIu«, 
while  the  greater  part  of  that  of  Autolycus  was  tipped  with 
light.  With  my  9iin.  silvered  speculum,  and  powers  of  212, 
and  the  same  raised  considerably  by  a  Barlow  lens,  I  found  the 
general  definition  something  better  than  usual,  but  variedby  short 
though  frequently  recurring  intervals  of  great  distinctness.  It 
was  not  difficult  to  see  that  there  was  some  marking  in  the 
white,  ill-defined  patch  on  the  site  of  Linne  ;  but  its  nature  was 
not  so  readily  made  out.  With  close  attention,  I  once  or  twice 
thought  I  saw  the  "  ghost "  described  by  Mr.  Knott  {Astron. 
Register,  L.  33)  as  a  pale  ring,  about  as  large,  perhaps,  as  that 
figured  by  B.  and  M.,  a  little  brighter  than  the  included  or 
exterior  surface.  But  this  was  seldom  the  case,  and  what  was 
much  more  frequently  and  steadily  seen  was,  not  merely  the 
black  point  described  by  Schmidt,  but  its  character  as  the 
shadow  in  a  veiy  small  crater,  surrounded  by  a  luminous  ring 
of  considerable  proportional  breadth.  It  seemed  not  more 
than  ^  as  large  as  the  nearest  little  crater  to  the  N.W.,  LinnJA 
of  B.  and  M. — 7h.  45m.  Air  not  quite  so  good :  power  about 
239  :  previous  observation  confirmed.  The  "  ghost  ^^  ring  and 
the  minute  crater  cannot  be  seen  both  at  once ;  but  I  think  the 
pit  lies  at  the  W.  side  of  the  ring :  this,  however,  is  quite 
doubtful.  It  may  be  half  the  size  of  LinnS  A. — 8h.  15m.  Air 
worse ;  but  once  a  pretty  clear  though  transient  view  of  the 
little  crater.  This  result,  under  the  circumstances,  ought  only 
to  be  received  with  caution :  I  would,  however,  record  my  full 
impression  that  the  minute  pit  and  its  ring  have  an  actual 
existence.  It  will  be  seen  that  the  observation  is  in  full  ac- 
cordance with  that  of  Secchi,  and  difiers  somewhat  from  those 
of  Schmidt ;  owing,  it  may  be  presumed,  to  the  superiority  of 
my  powerful  reflector,  whose  definition  probably  resembles 
more  nearly  that  of  the  celebrated  Boman  achromatic,  than  that 
of  the  tarnished  dialyte  with  which,  nevertheless,  so  much  ad- 
mirable work  has  been  done  at  Athens.  But  all  results  tend 
to  establish  the  reality  of  Schmidt's  claim,  as  the  discoverer  of 
an  unquestionable  instance  of  lunar  change. 

Such  events  will  naturally  lead  to  a  closer  scrutiny  of  minute 
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features.  Oa  the  same  evenings  I  found  the  crater  on  the 
summit  of  the  western  F^  near  Aristoteles  (see  the  diagram  in 
our  Jan.  number) ^  extremely  obvious^  and  the  hill  itself  ap« 
parently  not  more  than  half  as  high  as  its  neighbour^  and 
casting  much  less  shadow :  the  W.  height  of  the  group  of  three 
hills  and  three  craters  N.  of  F  hEis  also  a  shallow  crater  upon 
its  summit ;  and  the  ^^  irregularity  ^'  mentioned  at  that  time  in 
the  crater  B,  is  found  to  arise  from  a  ring  formed  by  a  subse- 
quent eruption  in  its  interior ;  a  very  unusual  feature  in  a  crater 
of  this  size.  At  moments  of  best  definition^  the  mountains 
exhibit  plainly,  in  many  places,  the  rough  and  spongy  character 
ascribed  to  them  by  Chacornac,  and  the  N.  slope  of  Aristoteles 
is  studded  in  many  places  with  very  minute  craters,  never  seen 
before. 

OCCULTATIONS. 

The  astronomical  May  1st  is  remarkable  for  the  occultations 
of  the  two  planets  Venus  and  Mercury ;  the  latter  of  which, 
however,  according  to  civil  reckoning,  falls  on  the  2nd.  The 
dates  are,  Venus,  Ih.  15m.  to  2h.  20m. ;  Mercury,  22h.  53m. 
to  23h.  46ra.  Both  being  in  broad  daylight  and  near  the  sun, 
an  equatorial  mounting  is  necessary.— 6th.  117  Tauri,  6  mag., 
8h.  4m.  to  8h.  41m. — 17th.  o'  Librae,  6  mag.,  llh.  57m,  to 
12h.  59m. 


GRAPTOLITES:    THEIR    STRUCTURE    AND    SYS- 
TEMATIC POSITION. 

BT  WILLIAM   CABBUTHEBS,   F.L.S. 

Name,  The  name  Graptolithus  was  first  employed  by  Linnaaas, 
in  the  original  foho  edition  of  his  famous  Syatema  Naiurcs 
(1736),  for  certain  natural  objects,  which  he  describes  as 
resembling,  but  not  being,  true  petrifactions.  He  included  in 
this  generic  group  ruin  marble,  dendrites,  and  fucoid  and 
worm  markings,  but  not  a  single  form  of  the  fossils  to  which 
the  name  is  now  confined.  No  change  is  introduced  into  the 
genus  until  the  publication  of  the  twelfth  edition  of  the 
Systema  in  1767.  The  thin  foUo*  of  the  first  edition,  with  its 
twelve  pages^  had  been  gradually  increasing  in  the  varioos 

*  The  Stockholm  Academj  hsre  resolred  to  nprodoM  thii  ran  Tolnne  bj 
photo-rinoographj,  so  that  ere  long  it  it  to  be  hoped  that  the  poeseeaion  of  a 
fao-tioiiie  of  Lmnsoiu's  great  work  may  be  within  the  reach  of  every  student  of 
nature. 
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aathorized  editions,  until  in  this,  the  last  edited  by  Linnsens 
himself,  it  appeared  in  three  octaro  Toliimesj  containing 
altogether  1504  pages.  It  is  curious  to  look  at  the  classifica- 
tion of  fossils  contained  in  this  work,  and  notice  hov  the 
science  of  Falieontology  has  grown  during  the  centary  that 
has  elapsed  since  the  death  of  the  fatuous  Swede.  Evftiy 
known  true  fossil  (in  the  modem  use  of  the  term)  was  classed 
under  one  or  other  of  seven  genera,  depending  upon  whether 
it  belonged  to  a  (1)  mammal,  (2)  bird,  {3)  reptile,  (4)  fish,  (5) 
insect,  (6)  worm,  or  (7)  plant.  The  genua  Graptolithua  was 
retained  for  a  number  of  anomalous  and  puzzling  bodies, 
which  were,  "  properly  speaking,  not  true  fossils,  though  they 
were  popularly  referred  to  fossils."  Of  the  seven  species 
included  in  the  genus  in  the  first  edition,  two  are  here  omitted 
(star-stones  and  stigmites),  and  three  others  are  added;  but  of 
the  eight  species  only  one  is  a  true  graptolite.  This  he 
named  G.  acalarU,  and  the  illustration  and  aescription  on  the 
147th  page  of  his  Scanian  Travels  (1751)  are  quoted  for  it. 
As  this  is  the  first  figure  of  a  graptolite,  we  reproduce  it  here 
in  fac-simile,  and  translate  his  short  description.     He  says. 


Fac-iimlle  of  the  Figure  of  Oraploliiiia  nalarit,  Ijnn.    from  Blmuia  Sua, 
p.  147. 

"  Petrifaction  or  graptolitns  of  a  curious  kind,  found  in  a  slab 
of  slate  that  had  been  broken  to  pieces,  the  black  characters  of 
which,  upon  the  grey  stone,  resembled  a  line  such  as  might  be 
printed  by  a  coin  on  its  edge,  and  often  terminate  in  spiral 
ends."  This  drawing  and  description  have  been  very  differ- 
ently interpreted,  and  it  is  an  interesting  inquiry  to  ascertain 
what  Linnaeus  meant  by  his  original  species.  The  spiral  ends 
have  certainly  no  connection  with  the  linear  fossil,  but  belong 
to  a  different  species,  most  probably  G.  ctmvohdug,  His.  AU 
m«  agreed  that  the  figure  represents  a  graptolite  preserved  so 
as  to  show  the  cell  months  on  its  upper  suHace,  and  from  this, 
specimens  thus  preserved  have  been  called  "scalariform  im- 
pressions." Some  hold  that  it  belongs  to  a  species  with  a 
single  series  of  cells,  but  I  believe  that  Hall  more  correctly 


Gh'aptolUes.  285 

refers  it  to  the  group  with  a  double  series  of  cells.  The  figure 
is  too  broad  for  a  species  of  Oraptolithus,  and  the  length  and 
general  aspect  agree  better  with  Diplogmpsus^  so  that  I  do 
not  hesitate^  with  Hall^  to  refer  it  to  that  genus.  Moreover^ 
Hisinger's  Qrwptolithus  {Prionotiis)  scala/ris,  collected  in  the 
same  locality  as  that  in  which  LinnsBus  obtained  his  fossil^  is 
undoubtedly  the  species  that  was  aflierwards  described  by 
M'Coy  under  the  name  of  Diplograpsus  rectangular  is. 

Qraptolithua  sagitiarius,  of  the  twelfth  edition  of  the 
Systema,  has  always  been  quoted  as  belonging  to  this  tribe  of 
fossils.  I  cannot  imagine  how  Hisinger  came  to  apply  this 
name  to  a  species  of  the  restricted  genus  Oraptolithus,  with 
which  Linnseus^s  description  has  not  one  character  in  common. 
The  original  species  was  founded  on  the  drawing  of  the  frag- 
ment of  a  Lepidodeiidrmi,  a  genus  of  fossil  coal  plants,  in 
Voikmann's  ISilesia  subterranea  (1720),  Part  III.,  Tab.  4,  Pig. 
6,  which  is  accurately  described  in  the  short  diagnosis 
appended  by  Linnaaus  to  his  species.  This  error  made  by 
Hisinger  has  passed  through  all  the  works  on  GraptoUtes 
uncorrected,  and  has  caused  the  Linnean  generic  name  to  be 
applied  to  the  species  with  one  series  of  cells,  whereas  the 
only  species  known  to  Linnedus  was  a  Diplograpsus. 

We  would  here  object  to  a  practice  that  has  prevailed 
among  some  writers  on  this  family  of  fossils  of  altering  the 
spelling  of  generic  names  to  suit  their  peculiar  notions.  Unless 
under  very  peculiar  circumstances,  the  original  spelling  should 
always  be  retained,  and  as  Linnsdus  wrote  the  generic  name, 
Graptolithvs,  it  ought  to  be  so  used.  In  his  Seaman  Travels, 
it  appears  as  Oraptolitus,  but  in  the  Systema  he  retains 
throughout  the  original  spelling.  The  term  GraptoUtes  may 
be  considered  to  be  a  useful  English  form  of  the  word,  and  may 
be  conveniently  employed,  as  it  has  been  by  Barrande,  as  a 
common  term  for  the  whole  family. 

Structure,  Believing,  with  the  majority  of  those  who 
have  examined  this  family,  that  the  graptoUtes  are  true 
Hydrozoa,  I  shall  discard  the  nomenclature  that  has  crept  into 
use,  adopted,  as  it  has  been  sometimes,  from  supposed  resem- 
blances to  plants,  and  sometimes  from  affinities  to  animals, 
and  employ  the  terms  that  have  been  proposed  by  Huxley  and 
Allmann,  in  their  works  on  the  recent  Hydrozoa.  As  these 
terms  have  not  yet  got  into  geiiieral  use,  it  will  enable  the 
reader  better  to  follow  the  descriptions  if  I  hero  give  defini- 
tions of  the  few  that  it  will  be  necessary  to  employ.  The 
observations  made  within  the  last  twenty  years  on  the  Hydrozoa, 
have  shown  that  every  hydroid  exists  under  two  separate 
forms,  the  one,  the  ''  trophosome,*'  destined  only  for  nutrition 
and  growth;  the  other^  the   '' gonosome/'  designed  for  the 
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reproduction  of  the  species.  The  trophosome  consists  of  a 
chitinous  ''polypary'^  that  invests  the  '^  coBnosarc,*'  or 
conunon  connecting  fleshj  basis  of  the  colony^  as  well  as  the 
individual  "  polypites/'  which  are,  in  some  tribes,  protected 
by  a  specially  developed  receptacle,  or  ^^  hydrotheca/'  The 
'' hydrorhiza '^  is  the  root-like  proximal  termination  of  the 
polypary,  by  which  the  hydroid  is  attached  to  foreign  bodies, 
and  the  "  hydrocaulus"  is  the  portion  of  the  polypary  that 
intervenes  between  the  hydrorhiza  and  the  polypites.  In  the 
SertidarictdcB,  the  "  gonophores,''  or  generative  bnds,  are  pro- 
duced in  a  capsule,  called  the  ^'  gonangium/' 

The  trophosome  is  the  only  form  of  the  graptoUte  wrfch 
which  we  are  acquainted.  Its  polypary  was  composed  of  a 
flexible  chitinous  substance,  like  that  of  the  recent  hydroids. 
It  is  preserved  either  as  a  thin  carbonaceous  film  between  the 
layers  of  a  fissile  shale,  which,  on  being  split,  presents  an 
equally  perfect  impression  on  both  surfaces,  or  second  in  the 
round  in  the  same  shale,  when  the  whole  organism  is  con- 
verted into  iron  pyrites,  or  third  in  limestone,  where  the  fossil 
frequently  retains  its  original  form  ;  and  while  the  polypary  is 
converted  into  a  carbonaceous  substance,  the  interior,  originally 
occupied  by  the  coenosarc  and  polypites,  is  filled  with  the 
amoi'phous  substance  of  the  rock.  I  have  made  several  sections 
of  two  species  (G.  priodon,  Bronn,  and  G.  Roemeri,  Barr.), 
preserved  in  the  round  in  limestone  from  Bohemia,  and  have 
also  examined  specimens  of  G.  Sedgewickii,  Portl.,  and  G.  con- 
volutusy  His.,  from  the  Moffat  shales,  retaining  their  natural 
form ;  and  though  the  pyrites  is  more  unmanageable  than  the 
limestone,  I  have  determined  that  they  all  agree  in  struc- 
ture. M.  Barrande  has  accurately  described  the  structure  of 
the  Bohemian  species  named.  G.  priodon  (Plate,  Fig.  1) 
is  composed  of  a  single  series  of  hydrothec88,  the  walls  of 
which  are  in  conjunction  for  nearly  two-thirds  their  length,  but 
the  outer  portion  is  free.  In  the  longitudinal  section  (Fig.  15), 
the  relation  of  the  hydrothecsB  to  each  other  is  more  obvious. 
M.  Barrande  figures  the  separating  walls  as  double,  and 
though  they  must  be  so,  I  have  not  been  able  to  detect,  even 
with  a  high  magnifying  power,  more  than  a  single  thin  layer. 
In  the  process  of  fosillisation,  all  traces  of  the  two  walls  have 
disappeared  in  the  specimens  I  have  examined,  but  its  double 
nature  is  seen  when,  towards  the  mouth  of  the  cell,  it  separates 
into  two  portions,  the  one  to  form  part  of  the  superior  hydro- 
theca,  and  the  other  of  the  inferior.  A  free  space  exists 
between  the  base  of  the  hydrotheca  and  the  wall  of  the  poly- 
pary^ which  was  filled  with  the  coenosarc  of  the  colony.  This 
is  the  common  canal  of  M.  Barrande.  There  is  no  constriction, 
or  septum,  at  the  base  of  the  hydrotheca,  separating  the  indi- 
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vidaal  polypite  from  the  common  coenosarc.  M.  Barrande 
describes  an  internal  orifice  as  existing  in  this  position,  but  his 
longitudinal  sectiLon  of  O.  priodon  gives  no  indication  of  it, 
and  his  figures  illustrating  it  in  O.  nuntiusy  Barr.,  and  O.  Hallij 
Barr.,  show  that  he  has  been  misled  by  referring  to  these 
species  scalariform  impressions  of  a  double  graptolite.  His 
internal  orifices  are  the  external  openings  of  the  under  surface, 
showing  themselves  faintly  through  the  chitinous  investment 
of  the  polypary,  while  the  external  orifices  are  the  series  of 
openings  preserved  on  the  upper  surface,  which  are  conse- 
quently preserved  with  greater  definition. 

The  back  of  the  polypary  was  strengthened  by  a  solid  axis 
(Pig.  2)  composed  of  the  same  substance  as  its  walls.  This  is 
a  distinct  structure,  and  capable  of  being  separated  from  the 
graptolite  without  destroying  that  surface  to  which  it  is  closely 
applied.  It  is  frequently  continued  beyond  the  cell-bearing 
portion  of  the  graptolite  as  a  simple  naked  axis. 

The  structure  of  G.  Roemeri  (Pig.  16)  agrees  in  every 
respect  with  that  of  G,  priodcfn,  except  that  the  walls  of  the 
neighbouring  hydrothec89  are  in  contact  throughout  their 
whole  length.  In  this  respect  there  is  a  considerable  variation 
among  graptolites.  In  0.  coiivolutus,  His.  (Fig.  14),  the 
hydrothec89  are  free  throughout  their  whole  length,  while  in 
Barrande's  genus,  Rastrites  (Pig.  17),  the  individual  hydro- 
thec89  are  not  only  free,  but  separated  from  each  other  by  an 
interposed  non-polypiferous  portion  of  the  filiform  polypary.  A 
very  difierent  structure  appears  to  exist  in  0.  latus,  M'Coy, 
and  (?.  Sagittarius y  His.  Both  these  species  have  as  yet,  I 
believe,  been  found  only  in  a  flattened  condition,  so  that  the 
full  meaning  of  the  external  appearances  cannot  be  positively 
determined.  In  well-preserved  specimens  of  both,  there 
seems  to  be  a  septum  at  the  base  of  each  hydrotheca ;  and  in 
G.  Sagittarius,  I  have  noticed  the  divisions  between  the  indi- 
vidual polypites  passing  down  to  the  solid  axis,  leaving  appa- 
rently no  space  for  the  common  coenosarc.  The  structure  of 
the  polypary  may,  however,  have  been  similar  to  what  will 
be  presently  described  as  existing  in  HalPs  genus  GUma- 
cograptus. 

The  double  graptolite,  for  which  M'Coy  proposed  the  name 
DiplograpstiSy  appears  to  difier  little,  if  at  all,  from  the  struc- 
ture of  the  single  forms.  We  shall  have  a  correct  impression 
of  D.  prisHsy  His.  (Pig.  18),  if  we  consider  it  as  composed  of 
two  specimens  of  G,  Roemeri,  united  back  to  back,  having 
similar  hydrothecas,  but  with  the  posterior  portions  of  the 
single  polyparies  removed,  which,  if  present,  would  separate 
the  animals  of  the  two  series,  and  the  solid  axis  remaining  in 
the  centre  of  the  common  fleshy  basis  of  the  colony,    Biohter 
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describes  and  figures  the  axis  in  D.  folium,  His.,  as  lateral,  or 
attaclied  to  .one  of  the  sides,  while  the  coenosarc  was  con- 
tinnoQS  between  it  and  the  other  side.  A  Afferent  stmctare 
has  been  obsenred  by  Hall,  who  has  proposed  to  separate  the 
species  of  which  it  is  a  characteristic  into  a  distinct  genns 
Climaeograptus.  In  this  gronp  the  polypites  were  not  lodged 
in  distinct  hydrothecse,  bat  the  cells  containing  them  were 
enclosed  in  the  continaous  chitinons  polypary,  which  was 
pierced  at  regular  intervals  by  openings  for  the  egress  of  the 
animals  (Figs.  4  and  13).  The  axis  is  filiform  and  central,  and 
the  triangular  plate,  which  partially  separated  the  adjoining 
polypites,  rises  from  a  point  in  the  axis,  and  widens  as  it 
passes  upwards  and  outwards,  until  it  reaches  the  outer  surface 
of  the  polypary.  A  free  space  would  thus  be  left  on  either 
side  of  the  axis  for  the  common  ccDuosarc.  This  axis,  in  the 
double  graptoUtes,  appears  to  have  been  double — one  half 
belonging  to  each  of  the  two  series  of  polypites — ^for  it  is 
sometimes  seen  to  separate  into  two  divisions  after  it  passes 
beyond  the  polypiferous  portion  of  the  organism,  and  this  is 
further  confirmed  by  the  structure  of  a  sub-genus  (Dterano- 
graptua)  of  Olimacograptus.  In  this  the  older  poi-tion  of  the 
polypary  has  a  double  series  of  cells,  but  it  speedily  divides 
mto  two  branches,  each  of  which  agrees  in  structure  with  the 
genus  Oraptolithus.  The  internal  axis  of  the  older  portion 
breaks  up  into  the  external  axes  of  the  two  branches. 

Two  remarkable  genera  of  double  graptolites,  belonging 
perhaps  to  a  different  family,  must  be  noticed  here.  The  one, 
Eetiolites,  Barr.  (Fig.  12),  is  without  a  central  axis,  and  the  two 
series  of  cells  rise  on  either  side  of  a  single  internal  canal, 
which  occupies  the  central  portion  of  the  polypary.  The  other, 
PhyllograptuSy  Hall  (Figs.  5  a  and  b)  has  a  solid  central  axis, 
but  is  destitute  of  a  common  canal,  the  plates  of  the  different 
cells  being  continued  to  the  solid  axis. 

The  presence  of  a  solid  axis  in  all  true  graptolites  deserves 
special  notice.  In  several,  if  not  in  all  the  species  of  the 
family,  it  is  continued  naked  beyond  the  growing  portion  of 
the  polypaiy.  How  far  it  extended,  or  what  was  the  nature  of 
its  termination,  has  not  yet  been  ascertained.  In  D,  prisiis,  I 
have  noticed  it  more  than  three  inches  long.  In  a  mass  of 
specimens  of  this  species,  which  I  found  on  one  slab,  the  naked 
axes  were  beautifully  preserved,  and  the  individual  specimens 
were  arranged  so  that  they  all  radiated  from  a  small  space  in 
which  the  axes  met.  I  could  not,  however,  trace  any  connec- 
tion between  the  different  axes,  but  it  was  evident  that  they 
had  become  entangled  while  they  were  yet  fresh — ^if  not 
actually  living. 

The  appearance  on  this  slab  did  not  in  the  least  correspond 
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to  the  aspect  of  HalPs  remarkable  genas^  whidi  he  has  named 
Betiograpius,  in  which  the  connecting  axis  is  prolonged  from 
the  older  portion  of  the  organism.  Bat  the  discovery  of  this 
form  by  Hall  suggested  the  possibility  of  the  supposed  perfect 
specimens  of  Diplograpsvs  being  only  fragments  of  more  com- 
plex forms^  and  on  laying  this  slab  open  my  first  impression 
was  that  I  had  discovered  such  a  perfect  polypary.  A  con- 
nection by  means  of  the  growing  axis  would  be  somewhat 
anomalous^  unless  we  supposed  that  the  growth  of  the  graptolite 
was  like  that  of  those  oceanic  hydrozoa  whose  hydrosoma 
consists  of  several  polypites  connected  by  a  flexible  fiUform 
coenosarc,  which  grows  at  its  newer  portion^  or  where  it  is 
attached  to  the  swimming  belh  But  that  this  could  not  have 
been  the  method  of  growth  is  shown  by  the  branching  and 
rebranching  form  to  which  I  gave  the  generic  name  of 
Cladograp8ii8j  the  ultimate  divisions  of  the  polypary  of  which 
has  the  axis  produced  beyond  the  growing  polypiferous^  and 
necessarily  free  portion.  Neither  could  there  have  been  any 
connection  in  Diplograpsus  by  the  axis  prolonged  from  the 
proximal  end  of  the  organism^  for  innumerable  specimens 
show  that  it  terminated  at  this  end  in  one^  two^  or  three  spines 
or  processes.  In  D.  acalarU,  His.^  the  termination  is  simple ; 
in  D.  bicomis,  Hall^  double ;  and  in  D.  tricomis,  Car.,  triple. 
The  form  and  size  of  these  processes  can  be  distinctly  seen^  so 
that  the  organism  must  be  considered  complete  at  this  the 
proximal  end. 

The  openings  of  the  hydrothecse  are^  in  some  species^  fur- 
nished with  one  or  more  processes  (Fig.  17)^  in  some  short  and 
firm^  in  others  long  and  slender. 

Fomi.  The  general  form  of  the  graptolite  was,  first,  that  of 
a  slender,  linear,  indefinitely-produced  polypary  with  a  single 
series  of  cells,  either  simple  (QraptoUthvs,  L.),  twice  branched 
{Didymograpsua,  M'Coy),  symmetrically  branched  on  either  side 
of  a  primary  point  {TetragrapsvSf  Salter,  etc.),  or  repeatedly 
and  irregularly  branched  {Cladograpgus,  Car.  not  6ein.) ;  or, 
second,  a  shorter  and  broader  polypary  with  two  series  of  cells 
{Diplograpsus,  M'Coy),  etc. 

A  more  complex  form  has  been  found  in  America,  which  is 
considered  by  Hall  as  exhibiting  the  perfect  polypary  of  the 
genus  Oraptolithtis.  The  organism  (Fig^.  3)  oriffnates  in  a 
short,  barren  process  called  the  "  radicle,^  which  divides  into 
two  branches,  which  again  divide  more  or  less  frequently,  the 
portion  of  the  polypary  being  without  polypites  until  beyond 
the  place  of  the  final  branching.  The  barren  bases  of  the 
branches  are  united  by  a  central  disc  composed  of  the  same 
substance  as  the  graptolite,  and  consisting  of  two  layers,  which, 
at  least  in  the  centre,  are  not  united.    Whether  or  not  all  tho 
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American  species  p{  GfraptoKthus  are  fragments  of  this  ibore 
complex  form,  I  cannot  say ;  but  it  is  certain  that  few,  if  any, 
of  our  European  species  could  belong  to  it.  In  many  species, 
the  termination  of  both  extremities  of  the  polypary  is  known, 
and  that  end  by  which  they  should  be  united  to  the  compound 
group  is  certainly  free.  Salter  was  right  in  considering  this 
compound  form  as  the  type  of  a  diflFerent  genus,  to  which  he 
gave  the  name  IHehograpsus. 

There  is  no  indication  in  any  of  the  forms  of  a  hydrorhiza, 
or  of  any  means  by  which  the  polypary  could  have  been 
attached  to  a  foreign  body.  In  tbe  branching  forms  a  slender 
initial  process  can  generally  be  detected,  to  which  Hall  has 
given  the  name  ''  radicle,''  but  he  does  not  consider  this  to 
have  been  a  means  of  attachment,  and  it  is  not  possible  that  it 
could  have  been  so.  We  must  consider  that  the  graptoUtes 
possessed  free  polyparies. 

Development.  In  1858, 1  drew  attention  to  young  specimens 
of  D.  tricornis,  and  published  a  drawing  of  one ;  and  in  the 
following  year  Hall  figured  the  young  of  apparently  the  same 
species.  At  the  earliest  stage  these  show  all  the  characters  of 
the  adult.  There  is  the  solid  axis  continued  above  the  poly- 
pary, and  the  three  spines  at  the  proximal  end.  Whether  the 
''  radical "  in  branching  forms  be  the  initial  point  in  the  develop- 
ment, it  is  evident,  that  the  axis  exists  in  the  earliest  state  of 
JDiplograpaus.  At  first  a  thin  membrane  is  spread  out  between 
the  spines  and  the  slender  axis  at  the  distal  end  (Fig.  10  d). 
Next,  there  appear  distinct  indications  of  the  hydrothecae  (Fig. 
10  h  and  c) ;  and  these  increase  in  number  until  the  organism 
attains  considerable  size  (Fig.  10  a).  I  have  traced  the  history 
of  D.  pristis  firom  a  very  young  form  like  what  has  been  by  Mr. 
Nicholson,  in  the  current  volume  of  the  Oeological  Magazine. 
At  first  they  appear  as  triangular  bodies,  with  the  axis 
developed  at  both  extremities  (Fig.  7  a  and  h).  The  apex  is 
the  proximal  end,  and  at  the  base  the  cells  are  developed  (Fig. 
8  a  and  h) ,  In  JDidymograpsus  I  have  observed  specimens  in 
which  Hall's  "radicle,"  with  a  single  cell  on  either  side  has 
formed  the  whole  polypary. 

The  origin  of  these  minute  forms  has  not  been  clearly 
traced.  Hall  figures  a  species  of  Biplograpsue,  bearing  what 
he  believes  to  be  reproductive  sacs.  This  figure  is  reproduced 
on  our  plate  (Fig.  8).  Nothing  like  this  has  yet  been  found  in 
Europe,  but  I  have  found  several  specimens  of  D.prisHs, 
showing  a  series  of  interlacing  fibres  rising  from  the  hydro- 
thecaD  (Fig.  6),  similar  to  what  Hall  figures  as  the  marginal 
fibre  by  which  the  reproductive  sacs  were  attached  to  the  axis 
of  the  graptolite,  but  from  which  the  sacs  themselves  had  been 
removed  by  maceration.     He  figures  in  connection  with  these 
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sacs  a  yonng  specimen  just  beyond  the  margin  and  barely  sepa- 
rated from  the  fibres  of  the  sac  (Fig.  8)^  and  another  below  the 
sac.  It  has  been  recently  supposed  that  nnmerous  pedicellate 
bodies  (Fig.  9)  found  in  the  graptolitic  shales  of  Dumfriesshire 
are  ovigerous  vesicles^  but  as  yet  no  case  has  been  observed  in 
which  a  relationship  could  be  certainly  traced  between  the 
fossil  and  the  graptolites^  and  consequently  the  true  nature  of 
these  bodies  is  very  doubtful. 

The  first  developed  hydrothecae  are  generally  smaller  than 
those  formed  later^  making  the  outline  of  the  polypary  taper 
towards  the  older  portion.  In  the  genus  Qraptolithus,  the 
earlier  cells  are  sometimes  more  slender,  and  more  separate 
from  each  other  than  they  are  afterwards.  When  the  perfect 
size  and  form  is  attained,  the  additional  hydrothecas  are  exact 
repetitions  of  each  other,  and  the  polypary  is  parallel  sided.  In 
a  few  cases  the  newer  as  well  as  the  older  cells  are  small,  as  in 
Phyllograptus  (Fig.  5  a)  and  in  D./olium^  His.,  in  which  the 
depth  of  the  cells  is  increased  by  layers  added  to  the  mouth. 

EXPLANATION  OP  PLATE. 

Fig.  1.  Qraptolithus  priodon.  View  showing  the  mouths 
of  the  hydrothecae. 

Fig.  2.  Back  view  of  ditto,  showing  the  slender,  solid  axis. 

Fig.  3.  The  disc  and  portion  of  the  branches  of  Dicho- 
grapsus. 

Fig.  4.  Climaeograptus  scalaris.  a,  showing  the  cell  open- 
ings in  front;  b,  showing  a  portion  of  the  second  series  of 
openings. 

Fig.  13.  Showing  both  series,  preserved  at  right  angles  to 
that  shown  at  Fig.  4. 

Fig.  5.  Pkyllograptus  iUeifoliu8.  h,  ideal  section,  showing 
the  four  series  of  cells.     From  Hall. 

Fig.  6.  JDiphgrapsus  pristis.  Specimen  from  which  the 
reproductive  sacs  are  supposed  to  have  been  removed  (by 
maceration),  leaving  the  marginal  fibres  by  which  they  were 
attached. 

Fig.  7.  Young  state  of  the  same  species. 

Fig.  8.  DiplograpsuSy  figured  by  Hall. 

Fig.  9.  Pedicellate  bodies  referred  to  in  text. 

Fig.  10.  DipIograpsTM  tricomis,  showing  difierent  stages  in 
its  growth  between  its  adult  condition,  10  a,  and  its  youngest 
state,  10  d. 

Fig.  11.  Four  cells  and  a  polypite  of  the  recent  Sertu- 
larian,  Dynamena  pumila. 

Fig.  12.  BetiolUes  Geiniizmnus,    A  fragment  magnified. 

Fig.  14.  Qraptolithus  convolutus.  ditto. 
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Fig.  15.  OraptoKthus  priodon.     Section  magnified. 
Fig.  16.  Oraptolithus  Boemeri.  ditto. 

Fig.  17.  Raatritesy  s^.     Fragment  magoified. 
Fig.  18.  Diplograpsus  pristis.     Section  magnified. 

(2hh$  concluded  in  an  early  mmiher.) 


A  WHITE  CLOUD  ILLUMINATION  FOR  LOW 

POWERS. 

BY  HEK&T  J.   SLACK^    F.S.A.^    HON.   SEC.   B.M.S. 

MiCBOSOOFiSTS  have  long  adopted  various  modes  of  obtaining 
what  is  technically  known  as  a  "  white  cloud  illumination,^'  or 
illumination  resembling  that  of  solar  light  reflected  from  a 
white  cloud.  Some  years  ago  a  favourite  plan  was  the  employ- 
ment of  a  disc  of  plaster  of  Paris  in  the  place  of  the  flat 
mirror ;  but  such  discs  soon  get  dirty,  and  are  therefore  incon- 
venient. The  white  porcelain  glass  shades  of  lamps,  like  Mr. 
Pillischer's,  enable  an  effect  of  this  kind  to  be  obtained,  by  so 
arranging  a  bulPs-eye  condenser,  or  stage  mirror,  that  no 
direct  light  from  the  lamp-flame  reaches  the  object,  but  only 
such  rays  as  have  previously  suffered  reflection  &om  the  por- 
celanous  surface. 

Another  method  employed  with  advantage,  and  recom- 
mended many  years  ago  by  the  writer,  was  to  take  a  disc  of 
white  foreign  post  paper,  place  it  on  a  stouter  paper,  cover  it 
with  a  few  little  bits  of  spermaceti  and  hold  it  over  a  lamp  till 
the  thin  paper  was  thoroughly  saturated  with  the  molten 
matter.  Such  a  piece  of  paper  can  be  inserted  in  the  frame 
carrying  a  bull's-eye,  next  its  flat  surface,  or  may  be  placed  in 
the  diaphragm  hole  under  the  stage.  A  still  better  plan  for  all 
but  very  low  powers  is  to  cut  a  small  square  or  disk  of  the  thin 
paper  about  seven-eighths  of  an  inch  in  diameter,  place  it  on  an 
ordinary  slide,  in  the  middle,  saturate  it  with  spermaceti,  and 
while  the  latter  is  hot  place  over  it  a  thin  covering  glass,  of  a 
trifle  larger  size.  This  keeps  the  spermaceti  always  clean. 
The  way  to  use  it  is  to  place  the  spermaceti  slide  on  the  stage, 
and  the  slide,  carrying  the  object  to  be  viewed,  upon  it.  This 
gives  a  very  pleasing  illumination,  and  answers  for  ail  powers 
sufficiently  high  not  to  focus  through  the  object-slide  and 
show  the  surface  of  the  spermaceti  paper  below  it. 

When  using  a  binocular  instrument,  with  powers  of  1^  to 
3  inches,  ordinary  methods  fail  to  produce  the  soft,  luminous, 
and  opaque-looking  background  which  is  best  fitted  for  large 
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transparent  objects,  and  which  ought  to  be  as  uniform  as 
possible  in  brilliance  throughout  its  whole  extent.  A  single 
piece  of  ground  glass  gave  upon  trial  an  imperfect  result,  and 
the  writer  then  went  to  Mr.  Browning's  factory,  and  selected 
a  double  concave  lens,  such  as  is  used  in  telescope  manufacture, 
about  1^  inches  in  diameter.  On  one  side  this  lens  was 
ground  with  emery,  and  the  other  polished  as  usual.  A  flat 
disc  of  plate  glass  of  the  same  size  was  also  ground  on  one 
surface,  and  placed  upon  the  lens  so  that  the  two  ground 
surfaces  were  in  contact.  Mr.  Browning  then,  by  the  writer's 
direction,  cemented  the  two  glasses  by  their  edges,  and 
mounted  them  in  a  brass  cell  titting  the  substage  apparatus 
of  the  microscope. 

Nothing  could  be  better  than  the  effect  thus  obtained. 
Objects,  such  as  insects  mounted  whole,  the  head  and  antennae 
of  the  plumed  gnat,  delicate,  transparent,  anatomical  prepara- 
tions, came  out  beautifully  with  the  binocular  and  powers  of 
li  to  3  inches.  The  extreme  softness  of  the  light  was  com* 
mended  by  several  experienced  observers,  and  persons  with 
sensitive  eyes  declared  that  they  could  view  the  objects  steadily 
without  &tigue. 

It  was  obvious  that  by  grinding  one  surface  of  the  lens, 
its  action  as  a  lens  must  be  greatly  interfered  with,  but  the 
experiment  was  made  in  the  belief  that  it  would  still  exert  a 
more  dispersive  action  than  a  flat  piece  of  glass.  To  test  this, 
Mr.  Browning  was  asked  to  grind  two  flat  discs  of  plate  glass 
on  one  side  only,  and  they  were  found  to  perform  so  nearly  as 
well  as  the  combination  of  flat  disc  and  lens,  that  the  writer  is 
disposed  to  recommend  them  instead,  as  they  are  cheaper. 
Comparative  experiments  seemed  to  show  a  slight  superiority 
in  the  lens  combination,  which  is  certainly  loss  pervious  to 
light.  When  one  disc  of  ground  glass  only  was  tried,  the 
effect  was  far  less  satisfactory  than  with  the  two. 

These  discs  should  be  cemented  together  while  their  ground 
surfaces  are  fresh.  All  dust  is  thus  excluded,  and  the  per- 
manent whiteness  of  the  field  ensured.  Different  kinds  of 
glass  grind  with  different  degrees  of  whiteness,  and  that  which 
gives  the  most  snowy-looking  surface  should  be  selected. 

Almost  every  microscopist  has  doubtless  used  ground  glass 
for  this  purpose;  but  those  who  try  two  ground  surfaces 
instead  of  one,  and  adopt  the  method  here  pointed  out  for 
keeping  them  clean,  cannot  fail  to  be  pleased  with  the  result. 
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BIOGRAPHY  OP  SWEDBNBORG.* 

A  KEW  life  of  Swedenborg,  with  an  account  of  his  writing,  in 
two  bulky  volumes,  might  seem  a  somewhat  perilous  expenment 
upon  the  taste  of  the  public,  and  still  more  so  when,  as  is  the 
case  with  Mr.  White's  labours,  they  can  scarcely  expect  to  be 
accepted  as  representing  the  views  of  the  small  though  ener- 
getic sect  of  which  the  celebrated  Swede  is  the  apostle  and 
prophet.  As  is  the  case  with  nearly  all  the  biographical  works 
that  are  produced  in  these  days,  the  present  one  has  the  faults 
of  diffusiveness  and  prolixity.  It  is  written  from  a  point  of  view 
remote  from  that  of  philosophical  criticism,  and,  in  many 
passages,  almost  equally  so  from  that  of  faith  in  the  pretensions 
of  its  subject.  Mr.  White  may,  perhaps,  object  to  the  latter 
part  of  this  remark,  and  it  is  only  fair  to  cite  his  concluding 
words,  in  which  he  exclaims,  ''  time  only  adds  to  the  power 
and  clear  shining  of  my  author's  fame/'  and  affirms  that 
although  his  claim  is  "  an  awful  one,"  ''  yet  the  more  I  study 
his  writings,  and  learn  to  disregard  their  extraneous  encum- 
brances, the  more  credible  does  the  claim  become." 

The  popular  idea  of  Swedenborg  is  simply  that  of  a  clever 
man  suffering  from  cerebral  derangement,  and  taking  the 
visions  of  a  disordered  imagination  for  a  positive  insight  into 
the  mysteries  of  the  spirit-world.  A  little  investigation  into 
the  personal  character  and  proceedings  of  the  mystic  philoso- 
pher, as  he  is  displayed  in  Mr.  White's  pages,  will  somewhat 
modify  this  idea.  Those  who  accept  Swedenborg's  claims  as 
prophet  and  seer,  will,  of  course,  deny  that  he  laboured  under 
chronic  hallucination,  or  that  cerebral  derangement  tinctured 
and  characterized  all  his  speculations.  On  the  other  hand, 
those  who  can  see  no  reason  for  supposing  the  illustrious  Swede 
to  have  been  supematurally  endowed,  or  enlightened,  will 
regard  his  case  as  worthy  of  careful  study,  upon  psychological 
and  medical  grounds,  and  will  be  induced  to  place  him  amongst 
a  class  of  persons  who,  in  various  ages  of  the  world,  have 
exercised  great  and  often  enduring  influence  over  their  fellow- 
men,  and  in  whom  the  normal  action  of  the  intellectual  powers 
was  modified,  though  not  entirely  dominated,  by  delusion  and 
disease.  In  many  mystics  a  much  greater  excitation  of  the 
moral  and  emotional  nature  was  manifested  than  Swedenborg 
displayed.  In  him,  the  rationalizing  and  philosophical  element 
predominated  all  through,  and  his  visions  revealed  nothing 
that  was  not  in  accordance  with  the  general  tenor  of  thought, 
proceeding  logically  from  the  facts  which  he  was  acquainted 

•  Smanuel  Swedenborg :  hig  Life  and  Writingt,  Bj  WiUUm  White.    2  rob. 
Simpkin,  ManhaD,  and  Co. 
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with,  and  the  premises  which  he  accepted.  His  method  of 
reasoning  was  defective,  but  it  was  a  methody  and  not  a  hap- 
hazard performance ;  and  when,  what  most  observers  would 
consider  his  insanity  was  at  its  height,  it  seems  to  have  left 
his  thinking  faculties  clear,  and  to  have  misled  him  almost 
exclusiyely,  by  inducing  him  to  mistake  internal  impressions 
for  external  facts. 

Some  peculiarities  of  Emanuel  Swedenborg  were  derived 
from  his  father,  concerning  whom  Mr.  White  gives  many 
curious  particulars,  accompanied  by  a  portrait,  in  which  a 
strong  tinge  of  insanity  is  apparent.  Jesper  Svedberg,  the 
father  of  Emanuel,  rose  from  humble  origin  to  be  bishop  of 
Skura.  His  fether's  name  was  Isaksson,  and  the  appellation 
Svedberg — which  by  royal  orders  became  lengthened  into 
Swedenborg,  in  EmanuePs  honour — ^was  derived  from  a  piece  of 
property  which  the  family  owned.  Jesper  Svedberg  was  a 
remarkably  self-satisfied,  self-contained  man,  with  an  inflexible 
obstinacy  of  purpose,  and  a  determination  to  get  on  in  the  world. 
He  believed  that  angels  spoke  with  him  and  assisted  his  plans. 
Having  attained  to  a  respectable  pecuniary  position,  he  married 
a  rich  wife,  and  after  spending  six  months  with  her,  obtained 
permission  to  absent  himself  from  his  duties  as  Chaplain  to  the 
Life  Guards  of  Charles  XI.,  and  employed  nearly  a  year  in 
visiting  Germany,  France,  Holland,  and  England.  On  his 
return  to  Stockholm,  he  found  his  wife  had  presented  him  with 
his  first  son,  and  a  few  years  later,  on  the  29th  January,  1688, 
his  second  son,  the  future  mystic,  Emanuel,  was  bom.  Jesper 
Svedberg  was  always  active,  whether  as  simple  clergyman  or 
as  bishop,  and  in  the  main  must  have  been  a  useful  man, 
though  wanting  in  consideration  for  the  thoughts  and  feelings 
of  other  folks. 

Svedberg  lost  his  first  wife  in  1696,  and  in  the  following 
year  espoused  a  second.  The  lady  upon  whom  his  choice 
fell  had  been  twice  a  widow,  and  he  engaged  himself  to  her 
without  having  seen  her.  He  states  that  he  was  unexpectedly 
informed  of  her  goodness,  piety,  excellent  housekeeping, 
sufficiency  of  property,  and  absence  of  children.  ''  What  more 
could  be  desired  V*  the  shrewd  Jesper  exclaims,  in  his  narra- 
tive. '*  In  a  word,  she  seemed  a  woman  who  would  suit  me 
well.  I  wrote  to  her,  and  laid  bare  my  thoughts,  and  she 
acceded  to  my  request.  Two  days  before  my  wedding,  I 
went  to  Stockholm,  whither  she  also,  by  agreement,  repaired. 
I  was  put  into  a  room  where  she  was  sitting  alone ;  but  I  did 
not  know,  and  never  imagined  it  was  she,  for  no  man  had 
told  me.  ...  At  length  she  said,  '  What  do  you  think  of  our 
bargain,  M.  Professor  V  I  replied,  '  What  bargain  do  you 
refer  to  V     '  That  which  you  have  written  about,'  she  said. 
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^  I  db  not  know  what  jou  mean/  Z  answered.  '  Are  we  not^^ 
she  said,  '  to  be  man  and  wife  to-morrow  V  **  Hereupon 
Jesper  Svedberg  jumped  up,  shook  hands,  and  gave  a  loving 
embrace  to  his  wife  elect  t 

Swedenborg^B  father  was  thus  a  strange  character ;  hard- 
working, vigorous,  self-seeking,  yet  duty-loving ;  quite  sure 
that  angels  talked  with  him,  and  able,  as  he  states,  to  exorcise 
devils,  and  tarn  them  out  of  mind  or  body. 

Further  curious  particulars  concerning  Jesper  Svedberg 
will  be  found  in  Mr.  White's  book ;  but  enough  has  been  said 
to  indicate  some  of  the  peculiarities  which  he  transmitted  to 
his  son  Emanuel. 

In  1709,  at  the  age  of  twenty-one,  Emanuel  took  his 
degree  as  Doctor  of  Philosophy,  at  Upsala,  and  in  the  follow- 
ing year  paid  his  first  visit  to  London,  and  spent  four  years  in 
England,  Holland,  and  France;  During  this  period,  physical 
science  and  mechanical  invention  chiefly  occupied  his  thoughts, 
and  he  designed  a  ship  to  float  under  water,  a  mode  of  lifting 
weights  by  means  of  a  syphon,  a  mode  of  constructing  sluices 
in  places  where  there  is  no  fall  of  water,  by  means  of  whidi 
large  ships  and  their  cargoes  may  be  raised  to  any  height 
within  an  hour  or  two,  a  flying  chariot,  and  many  other 
things,  amongst  which  was  ^^a  method  of  discovering  the 
desires  and  afi'ections  of  the  minds  of  men  by  analogies.^' 

In  1716,  Charles  XII.  appointed  Swedenborg  Extraordinary 
Assessor  in  the  College  of  Mines,  and  also  availed  himself 
of  his  services  as  engineer.  After  the  death  of  Charles  XII. 
he  continued  his  scientific  pursuits,  and  complained  bitterly  of 
the  neglect  which  useful  novelties  then  experienced  in  Sweden. 
Methods  of  finding  the  longitude  by  means  of  the  moon, 
observations  and  speculations  in  geology,  propositions  for 
reforming  weights,  measures,  and  currency,  so  as  to  facilitate 
calculation — these  were  among  his  studies  ^  and  as  they  brought 
him  no  employment,  he  again  took  to  travelling,  writing, 
and  publishing.  His  revelations  of  trade  secrets  in  mining 
and  metallurgy  being  objected  to,  he  replied,  that  '^  whatever 
is  worth  knowing  should,  by  all  means,  be  brought  into  the 
great  and  common  market  of  the  world.  Unless  this  be  done, 
we  can  neither  grow  wiser  nor  happier  with  time.'* 

Attempting  to  trace  how  the  physical  frame  of  things  began, 
he  assumed  motion  to  have  originated  in  a  point,  which  he 
defined  as  the  simplest  existence,  and  proceeding  immediately 
from  the  Infinite.  This  point  he  described  as  pure  and  total 
motion.  By  a  union  or  combination  of  '*  points,'*  the  first 
finite  is  derived,  having  two  natural  poles  formed  by  the  spiral 
motion  of  the  points,  and  revolving  on  its  axis.  By  further 
combinations   he  fancied   other  &iites  were  composed,  the 
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fonrtli  being  etJier^  and  the  fifth  air^  and  ^'  in  a  state  of  still 
closer  compression,  water/'  Water^  he  thought,  according  to 
the  erroneous  belief  of  the  time,  to  have  no  elasticity,  and^ 
therefore,  he  did  not  regard  it  as  belonging  to  the  elemental 
kingdom.  He  says,  '^  It  is  purely  the  first  material  finite.  In 
a  globule  of  water  is  contained  all  that  had  previously  existed 
from  the  point  downwards,  like  box  within  box.''  With  these 
"  points"  as  materials,  it  was  easy  to  develope  a  cosmogony, 
and  show  how  the  sun  and  the  planets  were  produced,  and 
something  like  the  nebulous  theory  seems  to  lurk  in  the  ex- 
pressions cited  by  Mr.  White. 

A  fundamental  doctrine  of  Swedenborg  is  that  '^  matter  is 
everywhere  the  same  in  great  as  in  little."  This  he  applied  in 
all  his  cosmical  and  chemical  speculations,  and  also  made  it 
the  foundation  of  his  theories  concerning  spiritual  worlds, 
which  he  conceived  to  correspond  in  almost  all  their  facts  and 
conditions  with  the  lower  world  of  matter  and  mortal  life. 

Anatomy  and  physiology  occupied  much  of  Swedenborg^s 
time,  and  he  thought  to  find  the  soul  in  the  finest  and  most 
subtle  tissues  of  the  body.  The  red  blood  he  supposed  to  be 
divided  into  a  purer  blood,  and  a  purest,  which  he  called  "  spi- 
rituous fluid,"  and  he  described  the  blood  as  the  most  com- 
plex of  all  things,  and  asserted  that  it  contained  "  salts  of  every 
kind,  both  fixed  and  volatile,  and  oils,  spirits,  and  aqueous 
elements ;  in  fine,  whatever  is  created  and  produced  by  the 
three  kingdoms  of  the  world — the  animal,  the  vegetable,  and 
the  mineral."  He  fancied  red  blood  globules  to  be  composed 
of  white  globules,  aggregated  in  sixes  round  cubes  of  common 
salt,  and  inside  the  ultimate  globules  he  placed  the  ^'  animal 
spirits,"  imaginary  entities  generally  believed  in  at  that  date. 
Prom  common  salt,  by  truncation  of  its  angles,  and  various 
arrangements  of  its  particles,  he  thought  acids  and  alkalies  were 
formed. 

The  animal  spirits  were  in  his  philosophy  the  vesture  or 
body  of  the  soul,  and  the  soul  itself  was  "  a  fluid  most  abso- 
lute." Bespiration  he  conceived  to  be  a  mode  of  feeding  upon 
aerial  food,  in  which  the  lungs  sucked  ether  from  the  air,  and 
converted  it  into  white  blood. 

Looking  to  Swedenborg's  scientific  attainments,  no  one 
can  doubt  that  he  was  a  man  of  remarkable  talent,  knowledge, 
and  iugenuity ;  but  there  is  a  wide  difierence  between  an  in- 
ventive man,  well  stored  with  the  current  facts  and  processes 
of  his  day,  and  a  great  original  thinker  and  observer  in  science. 
Those  who  claim  the  latter  position  for  Swedenborg  seem  to 
us  to  exaggerate  the  merit  of  his  lucky  guesses,  and  to  over- 
look his  palpable  blunders  and  absurdities.  Although  he 
professed  the  doctrine  that  experience  was  the  basis  of  know- 
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ledge,  lie  was  continually  unable  to  discriminate  between  what 
was  actually  ascertained  by  means  of  experience,  and  what  was 
simply  imagined  by  pursuing  a  theory  to  its  ultimate  results. 
Modem  philosophers  have  completely  given  up  the  vain 
attempt  to  know  what  matter  is  in  its  essence.  They  con- 
tent themselves  with  studying  its  actions  and  effects,  and  the 
doctrine  is  becoming  prevalent  that  all  forces  are  modes  of 
motion  of  material  particles,  whatever  such  particles  may  be. 

The  supposition  that  mathematical  relations  of  quantity 
prevail  all  through  nature,  from  the  smallest  and  subtlest, 
to  the  largest  and  most  concrete  forms,  originated  with  the 
old  Greek  philosophers ;  and  Swedenborg  can  lay  no  claim  to 
ori^nating  such  an  idea.  That  he  had  glimpses  of  real  laws 
and  traths  not  recognized  in  his  day,  we  may  fairly  concede, 
but  his  philosophy  was  a  jumble,  in  which  fact  and  fancy, 
rationality  and  delusion,  were  mixed. 

He  united,  to  a  degree  seldom  witnessed,  the  opposite 
faculties  of  acquiring  extensive  and  accurate  knowledge  in 
experimental  and  observational  sciences,  and  of  being  under  the 
influence  of  dreams  and  hallucinations,  daring  the  continuance 
of  which  scientific  principles  of  verification  were  freely  aban- 
doned. His  mind  was  remarkably  inventive,  and  when  not 
engaged  in  endeavouring  to  make  new  applications  of  physical 
science,  he  invented  in  the  realms  of  social,  psychological, 
and  theological  speculation.  He  stands  alone  amongst  the 
mystics  for  extensive  acquisition  of  positive  knowledge,  and  for 
zeal  in  its  diffusion.  The  oriental  mystics  lost  sight  of  eeu-th, 
in  their  imaginary  contemplations  of  heaven — Swedenborg 
always  had  an  eye  to  the  practical,  and  his  speculations  were 
intended,  and  often  did  tend,  to  the  improvement  of  mankind. 

The  place  assigned  to  Swedenborg  as  a  scientific  man  will 
vary  with  the  notions  of  what  constitutes  discovery,  which  his 
critics  or  admirers  entertain.  Most  important  discoveries  have 
been  imperfectly  shadowed  forth  in  the  sayings  or  statements 
of  those  who  did  not  know  how  to  give  them  a  definite  and 
enduring  shape ;  and,  perhaps,  no  clever  man,  in  any  age  of 
the  world,  has  ever  speculated  much  upon  difficult  problems, 
without  sometimes  coming  near  truths  reserved  for  later  thinkers 
to  see  more  clearly  and  unfold.  In  mechanical  invention  how 
many  thousands  get  a  vague  notion  of  what  ought  to  be  done, 
but  fail  to  discover  how  to  do  it.  It  is  the  same  in  speculative 
science,  and  he  only  ought  to  be  held  as  a  discoverer  who 
leaves  his  work  definite,  intelligible,  and  complete.  If  Sweden 
had  offered  more  scope  for  the  engineering  and  metallurgical 
talents  of  Swedenborg,  his  career  might  have  been  materially 
changed,  and  instead  of  being  the  mystical  prophet  of  a  small 
though  important  sect,  his  visions  might  have  wandered  less 


Biography  of  Swedenborg.  305 

freely  ihrongli  imagined  realms  of  spirits^  and  have  been  chiefly 
con&ied  to  regions  in  wliicli  his-  statements  could  be  testeo, 
and  his  alleged  facts  subjected  to  proof. 

From  his  father,  Swedenborg  inherited  what  he  took  for 
the  faculty  of  spirit  intercourse.  '^  From  his  childhood,  when 
on  his  knees  at  prayer,  his  breath  was  curiously  holden  within 
him ;  strange  rays  of  Ught,  from  the  sun  of  another  country, 
from  time  to  time  had  broken  in  through  his  darkness.^'  These 
words  are  his  biographer's,  but  he  tells  in  his  own,  how  flames 
of  various  colours  appeared  to  him  while  he  was  writing  one  of 
his  books,  as  evidences  of  the  truth  he  was  recording ;  and 
''  this  was  before  the  spirits  began  to  speak  with  him  as  man 
with  man.''  The  development  of  the  visionary  &culty  took 
place  at  a  comparatively  late  period  of  his  life,  and  is  placed 
by  Mr.  White  as  lasting  from  nis  fifby-fifth  year  to  his  death 
at  eighty-five. 

La  1858  a  small  volume  was  offered  for  sale  to  the  Boyal 
Library  at  Stockholm.  It  proved  to  be  a  diary  kept  by 
Swedenborg  between  1748  and  1744,  and  the  extracts  cited 
by  Mr.  White  show  that  he  passed  through  well-known  stages 
of  religious  madness.  A  sense  of  desolation  was  experienced, 
though  in  a  mild  form;  but  soon,  he  says,  ^' all  was  heavenly, 
clear  at  the  time,  but  inexplicable  now.  In  one  word  I  was  in 
heaven  and  heard  speech,  that  no  tongue  can  utter,  nor  the 
glory  and  the  innermost  delight  which  followed  this  speech." 
He  next  believed  that  Jesus  Christ  appeared  to  him  in  person, 
and  in  the  whole  of  his  subsequent  life  he  believed  himself  to 
be  a  divinely  chosen  instrument  for  conveying  religions  truth 
to  man.  As  a  curious  instance  of  his  mode  of  interpreting 
his  visions,  we  find  this  entry. 

'^  Dr.  Morsns  appeared  to  be  courting  a  handsome  girl,  and 
she  allowed  him  to  do  with  her  what  he  liked.  I  joked  with 
her  because  of  her  easy  consent.  She  was  a  handsome  girl, 
and  grew  taller  and  prettier.  This  means  that  I  should  obtain 
information  and  meditate  about  the  muscles." 

In  London  he  appears  to  have  gone  quite  out  of  his  mind, 
stripping  himself  naked,  and  rolling  in  a  deep,  muddy  gutter, 
but  he  did  not  remain  in  this  condition,  and  was  soon 
able  to  take  care  of  himself,  and  act  rationally  until  his  death, 
though  seeing  visions,  and  receiving  spiritual  visitants  nearly 
the  whole  time.  Betuming  home  he  resumed  his  ofiScial 
duties,  and  employed  his  leisure  in  learning  Hebrew;  but 
believing  himself  to  have  a  divine  mission,  he  soon  resigned 
his  assessorship,  and  devoted  the  rest  of  his  life  to  theological 
pursuits. 

The  theological  career  of  Swedenborg  could  only  be  fairly 
traced  in  connection  with  the  history  of  religious  thought. 
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His  followers  coBsider  that  the  reality  of  his  alleged  visite  to 
heaven  and  hell^  and  the  truth  of  his  opinions  are  shown  by 
the  force  of  internal  evidence.  No  one  doubts  Swedenborg's 
veracity  or  honesty,  and  those  whose  minds  impel  them  to 
accept  his  system  as  a  matter  of  faith,  find  no  difficulty  in 
behoving  that  he  was  favoured  above  other  mortals  with  a 
spiritual  insight.  Others,  while  admitting  that  his  multi- 
tudinous writings  contain  many  beautiful  and  true  ideas,  see 
no  reason  for  entirely  separating  his  case  from  thousands  of 
others,  in  which  cerebral  disorder  has  existed,  and  given  rise  to 
analogous  hallucinations.  We  do  not  intend  to  discuss  or 
describe  his  theolop^ical  views.  They  are  tolerably  well-known, 
and  his  followers  circulate  them  abundantlv  in  tracts  and  pub* 
lications  easily  obtained.  One  very  fine  thought  occurs  in  his 
deUneation  of  the  spirit  worlds,  which  he  conceives  to  be  un- 
trammelled by  limitations  of  space.  Nearness  of  mind  and 
heart,  according  to  his  philosophy,  cause  spirits  to  appear  in 
each  others  presence,  and  no  physical  journeying  is  necessary 
to  bring  together  those  whom  active  love  and  sympathy  unite. 
As  a  rule  his  statements  concerning  heaven  and  hell  are  nothing 
more  than  ingenious  applications  of  the  notion  that  terrestrial 
existence  is  the  type  of  all  existence.  Joys  and  pains,  temp- 
tations, clothes,  houses,  etc.,  etc.,  are,  according  to  his  descrip- 
tions, much  the  same  in  the  spirit  worlds  as  on  earth,  and  it 
is  difficult  to  understand  how  any  one  can  see  in  such  deli- 
neations proof  of  anything  more  than  an  ingenious  constructive 
faculty,  acting  more  or  less  under  the  stimulus  of  cerebral 
disease. 

Great  stress  has  been  laid  by  some  on  Swedenborg's 
apparent  knowledge  of  events  not  within  the  reach  of 
orainary  faculties  to  discover.  For  example,  at  Gutten- 
burg  he  is  reported  to  have  described  a  fire  then  raging 
at  otpckholm,  300  miles  distant,  and  after  appearing  to 
watch  the  progress  of  the  fiames,  he  exclaimed,  '^  Thank  God, 
the  fire  is  extinguished  the  third  door  from  my  house  ;**  which 
proved  to  be  correct.  A  few  other  stories  of  an  analogous 
nature  are  handed  down  with  evidence  of  authenticity  more  or 
less  complete.  Such  narratives  are,  no  doubt,  puzzling.  They 
belong  to  a  very  numerous  class ;  and  in  all  ages  visions,  dreams, 
and  presentiments  have  occasionally  proved  true.  To  affirm 
that  such  cases  cannot  possibly  be  more  than  chance  coin- 
cidences would  be  to  assume  a  knowledge  we  do  not  possess, 
while  to  maintain  that  they  are  proofs  of  supernatural  agency 
is  to  invent  an  explanation  not  warranted  by  the  evidence. 

Those  who  wish  to  know  more  of  Swedenborg  will  do  well  to 
consult  Mr.  White's  volumes,  which  contain  much  curious  mat- 
ter, and  furnish  specimens  of  his  writings  on  various  subjects. 
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We  Bhonld  Iiave  reoommeiided  Mr.  WUte  to  have  employed  a 
more  digxiified  tone  in  some  of  his  controversial  remarks ;  but 
he  has,  on  the  whole^  produced  a  work  that  exhibits  unmis- 
takeable  marks  of  inaustry  and  research,  and  will  enable 
Swedenborg  to  be  better  understood  by  general  readers  than 
heretofore. 


AEOHiEOLOGIA, 

At  a  recent  meeting  of  the  British  Archeaologioal  Association,  on 
April  lOy  a  number  of  fobqed  amtiquitiss  were  exhibited,  differing 
in  many  respects  from  the  forgeries  in  lead  and  cock-metal  from  the 
manufactory  in  Rosemary  Lane,  to  which  we  have  now  been  so  long 
accustomed.  This  new  class  of  forgeries  seems  to  have  made  its 
appearance  about  the  month  of  Noyember  last,  and  the  articles  are 
usually  represented  as  having  been  found  at  Brooks's  Wharf,  Queen- 
hithe.  The  objects  produced  on  this  occasion  were  all  made  of  zinc, 
and  had  been  washed  or  dirtied  so  as  to  give  them  an  appearance  of 
age.  The  first  was  a  small  kneeling  figure  holding  an  open  book, 
evidently  copied  from  some  one  of  the  plaster  casts  commonly 
hawked  about  the  streets,  but  with  the  addition  of  a  nimbus. 
Another  was  a  small  vase,  or  ampulla,  bearing  a  figure  of  St. 
Barbara';  and  this  same  figure  is  repeated  on  a  brooch  pretended  to 
have  been  discovered  in  January  last.  There  was  also  a  pin  in  the 
shape  of  a  sword,  four  inches  long ;  a  gauntleted  hand  and  arm,  as 
if  broken  off  from  a  statuette ;  a  sm^l  label  inscribed  *'  Amurs," 
intended  to  appear  as  if  it  had  formed  the  foot-rest  of  a  small  effigy ; 
another  small  ampulla ;  two  horn-shaped  vessels  about  four  inches 
long;  a  brooch  in  form  of  a  helmet;  another  gauntleted  arm; 
a  small  gauntlet,  and  a  right  leg  incased  in  armour,  having  the 
look  of  a  part  of  the  Manx  arms.  Several  of  these  articles  are 
furnished  with  rings,  to  give  them  the  appearance  of  having  been 
worn  as  personal  ornaments.  A  very  prevailing  form  of  ornament 
upon  them  consists  of  pellets  arranged  in  rows,  circles,  and  other 
devices. 

Mr.  Eoroyd  Smith  has  sent  us  a  copy  of  his  Notahilia  qf  the 
Archsology  of  the  Mersey  BUtrict^  in  which  he  gives  a  much 
more  complete  accoimt  of  the  antiquities  found  of  late  years  on  this 
part  OF  THE  Ch£SHirs  coast  than  in  the  report  published  in  the 
Meliquary  from  which  we  gave  some  notes  in  our  last.  We  were 
ourselves  led  into  error,  it  appears,  in  an  important  circumstance  in 
regard  to  these  antiquities.  They  are  not,  Mr.  Smith  informs  us, 
"washed  up"  on  the  beach.  ''They  are  washed  <nU^  and  often 
downy  but  never  up.  Thousands  lie  in  all  probability  buried  under 
the  Great  Hoyle  Bank  far  extending  to  the  eastwai^,  and  over  the 
site  of  the  early  settlement  or  village."  It  appears  that  there  was 
here  anciently  a  promontory,  on  which  the  Romans  formed  a  settle- 
ment, and  which  was  subsequently  occupied  by  Saxons  and  Normans; 
it  was  known  in  the  middle  ages  hj  the  name  of  the  Meols ;  but 
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the  sea  Las  for  centimes  been  gradually  gaining  npon  it,  until  now 
nearly  all  that  remains  above  water  consists  of  a  sand^bank  at 
Bome  distance  from  the  shore.  In  his  pamphlet,  which  is  a 
reprint  from  the  Transactions  of  the  Historic  Society  of  Zaneashire 
and  Cheshire^  Mr.  Ecroyd  Smith  has  given  interesting  sections  of  the 
present  coast,  showing  the  different  strata  of  deposit,  which  repre- 
sent different  periods,  Boman,  Saxon,  and  MedieBvaJ,  with  an  indica- 
tion of  the  class  of  objects  found  in  each.  Perhaps  one  of  the  moat 
interesting  discoveries  recorded  here  by  Mr.  Smith,  is  that  of  a 
number  of  leaden  pans,  undoubtedly  of  the  Roman  period,  found  at 
a  depth  of  ten  feet  near  the  bank  of  the  river  Weaver,  at  Northwicfa 
in  Cheshire,  and  first  announced  to  the  public  by  Dr.  Kendriok,  of 
Warrington.  They  were  no  doubt  used  by  the  Romans  for  boiling  the 
water  to  extract  salt ;  in  fact,  Roman  brine-pans.  Northwich,  like 
most  of  the  places  with  names  in  which  tins  syllable  wieh  enters^ 
such  as  Nantwich  and  Droitwich,  are  nearly  always  sites  occupied 
by  the  Romans  for  salt-making,  and  Dr.  Kendrick  suggests  that  this 
may  have  been  the  Roman  Salinm^  which  others  have  placed  at 
Droitwich;  but  there  may  have  been  several  places  to  which  the 
Romans  gave  this  same  name.  These  brine-pans  furnish  an  into- 
resting  illustration  of  the  manner  in  which  the  Romans  in  this  island 
manufactured  their  salt.  It  is  a  curious  fact  that  in  early  mediseval 
charters  connected  with  Droitwich,  the  brine-pans  are  t&rmedplum* 
heriay  indicating  that  they  were  made  of  lead,  and  a  certain  number 
of  them  are  stated  to  have  constituted  a  hulterium^  or  boiling.  All 
these  discoveries  are  of  very  great  importance  to  the  physical  and 
moral  history  of  the  district,  and  too  much  praise  caimot  be  giren 
to  Mr.  Ecroyd  Smith  for  the  zealous  care  with  which  he  has 
collected  and  recorded  the  facts. 

We  are  glad  to  be  able  to  announce  that  the  town  of  Liverpool 
has  decided  on  rendering  an  honourable  act  of  justice  to  the  name 
of  cue  of  its  most  eminent  and  distinguished  townsmen,  to  whom, 
among  many  other  benefits,  it  owes  the  gift  of  a  noble  museum  of 
antiquities  (which  has  just  been  removed  into  the  building  newly 
destmed  for  its  reception),  by  erecting  a  status  to  Josbph  Matbr. 
It  is  to  be  executed  by  Signer  Fontana,  who  is  now,  we  believe,  at 
Liverpool,  engaged  upon  it,  and  to  be  placed  in  St.  George's  HalL 

A  remarkably  interesting  discovery  of  Rohan  sepulchral 
BEMAiNS  has  recently  been  made  in  a  field  between  Silsby  and 
Barrow-on-Soar,  in  the  county  of  Leicester,  about  three  miles  west* 
ward  of  the  fosse-way  running  from  Saia  (Leicester)  to  Lindam 
(Lincoln),  and  six  miles  north  of  the  former  town.  The 
accidental  excavations  to  which  we  owe  this  discovery  appear  to 
have  extended  over  part  of  a  regular  Roman  cemetery,  whidi  con« 
tained  above  a  dozen  separate  interments,  and  furnished  a  certain 
number  of  objects,  which  have  been  presented  to  the  Leicester 
Town  Museum.  We  have  before  us  a  beautifol  photograph  and  a 
lithograph  of  the  greater  part  of  these  objects,  and  a  plan  of  the  site  of 
the  excavations,  with  the  places  marked  on  which  each  object  was 
found.  Among  the  latter  were  no  less  than  five  large  wide-mouth 
glass  vessels,  which  contained  burnt  human  bones,  each  taken  from 
a  separate  interment.    Four  of  them  were  rectangular,  or  four- 
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sided,  and  the  fifth  was  six-sided,  and  one  had  two  handles.    One 
was  found  inclosed  in  a  chest  of  limestone.     Only  one  day  cinerary 
urn  was  met  with ;  hut  in  one  grave  was  fonnd  a  large,  almost 
giobolar,  amphora,  two  feet  six  inches  in  height,  and  two  feet  in 
diameter,  computed  to  hold  fifteen  gallons,  which  had  perhaps  been 
used  as  a  sepulchral  urn,  for  it  was  found  in  a  fragmentary  state.  It 
should  be  added  that  the  mouths  of  two  of  the  glass  vessels  were 
almost  hermetically  sealed  with  lead.    Near  the  limestone  cist  con- 
taining one  of  the  glass  vessels  were  found  together  two  iron  lamp- 
stands,  with  the  iron  moveable  rods  attached,  hj  which  they  might  be 
suspended  to  a  wall.    They  had  perhaps  been  used  to  support 
lighted  lamps  in  a  small  sepulchral  chamber  or  cist,  and  lamps 
have  been  found  not  unfrequently  under  similar  circumstances 
in  Boman  interments  in  our  idand.     Among  other  fi:agments  was  a 
piece  of  a  vessel  made  of  the  red  glazed  pottery,  which  our  antiqua- 
rians seem  now  agreed  in  calling  Samian  ware.    Besides  these 
interments  of  burnt  bones,  there  were  found  five  skeletons,  the 
remains  of  bodies  which  had  been  buried  entire.    It  is  evident  from 
many  similar  discoveries,  that  the  two  practices  of  cremation  and 
burial  of  the  body  entire  prevailed  in  Britain  during  the  whole 
Boman  period,  and  that  the  adoption  of  one  or  the  other  was  a  mere 
question  of  individual  choice.    After  the  second  century,  the  practice 
of  burning  the  dead  began  rapidly  to  be  discontinued  in  the  south, 
until  it  disappeared  en^rely  under  the  Christian  emperors.     But  it 
is  probable  that  the  influence  of  the  imperial  laws  and  regulations  in 
such  matters  as  this  extended  but  slowly  into  the  distant  provinces ; 
in  the  more  fashionable  parts  of  Boman  Britain  we  find  both  modes 
of  interment  intermixed  in  the  same  cemetery,  while,  as  we  approach 
what  must  have  been  the  remote  districts,  the  burial  of  the  body 
entire  occurs  less  frequently.    In  the  cemeteries  at  Wroxeter,  the 
Boman  JJficoniumy  a  very  large  town,  which  was  not  destroyed  till 
the  very  close  of  the  Boman  period,  down  to  the  present  time  no 
single  instance  has  been  found  of  burial  otherwise  than  by  crema- 
tion.    The  ashes  of  the  dead  were  usually  deposited  in  an  earthen- 
ware vessel,  generally  of  a  form  which  was  no';doubt  made  for  this 
peculiar  purpose.     Sometimes,  when  they  were  perhaps  made  in  a 
hurry,  for  the  necessity  of  the  moment,  in  localities  where  they  were 
not  always  to  be  had  ready  made,  they  are  of  very  rude  and  imper- 
fect work.     The  glass  vessels  used  for  this  purpose  are  less  common, 
and,  as  they  are  usually  of  very  good  material  and  workmanship, 
they  were,  probably,  only  used  by  people  of  a  superior  class.     We 
may  suppose  that  this  cemetery  at  Barton-on-Soar  belonged  to 
people  of  a  superior  position  in  society,  who  not  only  used  glass  vessels 
for  interment  when  they  still  practised  cremation,  but  who  had 
adopted  ta  a  considerable  extent  the  more  fashionable  mode  of 
burying  the  body  entire.     The  urn  itself,  whether  of  earthenware 
or  glass,  was  sometimes  buried,  as  here,  in  a  cist  or  coffin ;  and 
sometimes,  as  we  have  found  in  many  instances  in  Britain,  it  was 
placed  wit^n  an  amphora,  the  upper  part  of  which  had  been  skil- 
fully broken  off  to  allow  of  the  um  being  put  inside.  We  are  informed 
that  the  amphora  found  at  Barton-on-Soar,  had  been  filled  with 
charred  woodi  among  the  remains  of  which  were  found  large  nails ; 
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the  vibrations  of  the  fork,  and  the  Tibrationa  of  the  i(xk.  being 
rendered  continnons,  by  means  of  the  impulses  derived  firom  the 
wheel  work.  Hands  and  a  dial  indicate  the  velocity  of  vibraiionB. 
The  tuning  fork  constituting  the  pendulum  being  connected  with 
that  of  the  apparatus  for  graphic  delineations,  and  made  to  oorres*- 
pond  with  it,  as  to  pitch,  the  dial  will  tell  the  number  of  vibrationB 
made  by  the  tuning  fork  of  the  recording  apparatas.  Tuning  forks  of 
various  pitch  may  be  used  with  the  horological  apparatns,  since 
their  rates  of  vibrations  are  not  affected  by  the  intensity  of  the 
moving  power.  Or  one  tuning  fork  may  be  regulated  to  different 
pitches,  by  symmetrical  and  equal  weights,  which  are  made  to  slide 
along  the  branches.  For  small  changes,  screws  fixed  in  the  branches, 
and  moving  in  and  ont  parallel  to  the  axis  of  the  fork  will  afford  a 
sufficient  power  of  regulation. 

This  instrument  enables  us  to  measure  very  minute  intervals  of 
time,  to  regulate  the  velocity  of  the  movements  communicated  to 
astronomical  instruments,  and  to  obtain  sjmchronism  between  two 
apparatus,  at  considerable  distances  apart,  and  notwithstanding 
great  variations  in  the  intensity  of  the  motive  power,  a  matter  of 
great  importance  in  teleg^phy. 

Application  on  Sulphuret  of  Oasbon  to  thb  Pbspaxation  or 
Fektumes. — The  ordinary  tedious,  and  wasted  mode  of  obtaining 
odoriferous  principles  from  flowers,  is  likely  to  be  superseded  by 
one  far  more  sihiple.  It  consists  in  an  application  of  the  affinity 
which  the  sulphuret  of  carbon  has  for  these  principles.  A  flask  con- 
taining the  petals  of  flowers  recently  gathered,  having  been  filled 
up  with  the  sulphuret  is  corked  and  shaken.  It  is  ilien  left  at  rest 
for  about  six  hours,  after  which,  the  sulphuret  being  decanted  into  a 
flask  containing  the  petals  of  similar  flowers,  it  is  corked,  agitated, 
and  left  to  rest  as  before.  The  same  thing  is  done  with  a  third  and  a 
fourth  flask  of  petals.  The  sulphuret  will  then  be  found  deeply 
coloured,  and  floating  on  the  water  which  it  has  driven  out  firom 
the  pores  of  the  flowers.  Having  been  separated  from  the  water,  if 
the  qnantity  is  small,  it  may  be  evaporated  by  mere  exposure  to  the 
air,  and  the  residue  treated  with  alcohol.  Or  it  may  be  mixed  with 
oil  of  sweet  ahnonds,  then  shaken  several  times  a  day  for  three  or 
four  days,  and  afterwards  placed  in  an  open  vessel  and  exposed  to 
the  air.  If  the  mixture  of  sulphuret  and  oil  of  sweet  almonds  ia 
considerable  in  quantity,  it  should  be  distilled  at  the  lowest  sufficient 
temperature,  in  a  water  bath.  Were  the  temperature  allowed  to 
become  too  high,  some  of  the  sulphuret  of  carbon  would  be  lost,  and 
some  of  the  aromatic  matter  destroyed.  Equal  parts  by  wei^ta 
of  petals  and  sulphuret^  and  a  little  more  than  one-third  of  tiie 
weight  obtained  of  the  petals  oil,  are  very  suitable  proportiona.  The 
perfumed  oil  in  this  way  answers  well  for  every  purpose  requiring 
the  use  of  aromatic  essences. 

Simple  Mode  of  Gilding  Porcelain. — ^A  bright  coating  of  sold, 
without  the  use  of  the  burnisher,  may  be  produced  on  porcelain  by 
very  simple  means.  For  this  purpose  two  compounds  axe  first  to  be 
prepared.  The  first  is  formed  by  dissolving  th^ty-two  parts  gold  in 
aqua  regia  formed  with  equal  quantities  nimc  aadhydroohloricadid, 
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and  then  adding  to  the  aolaiion  one-fifth  part  tin  and  one-fifth  part 
batter  of  antimony,  and,  after  the  application  of  heat,  diluting  with 
five  hundred  parte  water.  The  second  compound  is  formed,  by  gently 
heating  sixteen  parts  snlphnrio  acid,  sixteen  parts  Venice  turpen- 
tine, and  thinning  the  uniform  dark  brown  mass  thus  obtained  with 
fifty  parts  oil  of  lavender.  The  two  compounds  are  to  be  mixed  and 
well  stirred,  heat  being  applied,  until  a  uniform  liquid  is  obtained. 
The  water  and  excess  of  acid  separates,  on  cooling,  from  the  refdn- 
OU8  mass,  which  haying  been  well  washed  with  water,  and  then 
freed  from  moisture,  is  to  be  thinned  by  the  addition  of  sixty-five 
parts  oil  of  lavender,  and  one  hundred  parts  oil  of  turpentine, 
the  perfect  incorporatbn  of  the  constituents  being  hastened  by 
heat.  Five  parts  basic  nitrate  of  bismuth  are  now  to  be  added 
to  the  resulting  uniform  mass,  and  after  the  mixture  has  been 
allowed  to  rest,  the  clear  portion  is  to  be  poured  off.  This 
is  the  material  used  for  gilding.  It  is  applied  to  the  porcelain  in 
any  convenient  war,  and  dries  very  quickly.  After  the  porcelain 
has  been  subjected  to  a  high  temperature  the  gilded  portions  are 
very  brilliant. 

New  Textile  Fibres. — There  are  man^  plants  found  in  great 
abnndanoe,  that  would  furnish  large  quantities  of  excellent  textile 
fibres,  were  it  not  found  extremely  difficult  to  separate  them  from 
the  woody  portions.  It  has  been  found  that  this  difficulty  may  be 
overcome  by  very  simple  means.  The  stalks  are  first  to  be  passed 
between  rollers  for  the  purpose  of  disaggregating  them.  Having 
then  been  placed  in  a  vessel  containing  a  very  weak  solution  of 
commercial  soda,  steam,  having  a  pressure  of  four  or  five  atmos- 
pheres, is  to  be  passed  into  the  solution,  which  is  to  be  kept  at  a 
boiling  temperature  for  a  time,  which  varies  with  the  nature  of  the 
plant.  The  yellow  brown  cellulose  thus  obtained,  is  to  be  washed 
with  water,  tc>  which  a  small  quantity  of  hydrochloric  or  sulphuric 
acid  has  been  added,  to  neutralize  any  alkali  that  may  be  present, 
and  is  then  to  be  placed  in  any  bleaching  fluid.  When  removed  from 
this,  to  prevent  colorization  being  again  produced,  it  is  to  be  washed 
in  any  extremely  dilute  solution  of  carbonate  of  soda,  and  is  then  to 
be  left  in  a  weak  solution  of  chloride  of  lime.  The  brown  colour 
first  produced  by  this  latter  treatment,  is  snceeeded  by  a  brilliant 
and  permanent  whiteness. 

PANoaAMic  Photooraphs. — ^Very  simple  means  have  been  re- 
cently devised  for  producing  panoramic  views  of  almost  any  extent 
with  the  ordinary  camera,  and  the  resnlts  thus  obtained  are  such  as 
leave  nothing  to  be  desired.  For  this  purpose  the  camera  is  made 
to  revolve  on  a  centre,  the  positions  to  be  given  to  it  in  succession 
being  indicated  by  a  graduation  on  the  plate  upon  which  it  rests ; 
and  the  glass  plate  is  made  to  slide  in  a  groove,  so  that  different 
portions  of  it  may  come  successively  into  the  required  position 
behind  the  objective,  the  proper  changes  of  position  being  indi- 
cated by  notches.  Such  an  arrangement  will,  it  is  evident,  in 
theory,  secure  the  desired  effect ;  but  in  practice  it  is,  as  miffht  be 
expected,  found,  from  the  impossibility  of  making  the  boundary  of 
one  part  oC  the  view  exactly  to  correspond  with  that  of  the  succeed- 
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mgy  that  the  nmon  of  botH  is  indicated  bj  a  line,  a  circumsianee 
quite  sufficient,  if  irremediable,  to  render  the  contrivance  inadmis- 
Bible.  This  difficnltj  is,  however,  easily  obviated  bj  the  nse  of  a 
snitable  diaphragm  placed  within  the  camera  at  a  proper  distance 
from  the  objective  and  the  glass  plate.  There  is  thns  produced  a 
kind  of  pennmbra  in  one  position,  which  is  rendered  perfect  bj 
exposore  during  the  next  position.  The  impressions  corresponding 
to  the  successive  portions  of  the  view  being  in  this  way  made  to 
blend  with  each  other,  so  that  no  line  of  demarcation  between  them 
can  be  perceived.  Five  or  six  movements  of  the  camera  and  the 
plate  are  fonnd  quite  sufficient  for  a  very  extended  view. 

Application  op  Air  chabgbd  with  Combustible  Vapours. — 
Inflammable  gases  are  frequently  rendered  capable  of  imparting  a 
more  brilliant  light,  during  combustion,  by  charging  them  with 
hydrocarbon  vapours.  Experiments  are,  however,  being  made  at 
present  in  Russia  with  atmospheric  air  charged  with  these  vapours, 
and  the  result  is  said  to  be  the  production  of  a  combustible  gas 
capable  of  affording  a  heat  sufficiently  intense  to  melt  steel.  Atmo- 
spheric air  is  forced  through  oil  of  turpentine,  and  carries  along 
with  it  an  amount  of  the  fluid  sufficient  to  cause,  during  its  com- 
bustion, not  only  the  evolution  of  an  intense  heat,  but  the  emission 
of  a  clear  and  brilliant  light.  It  is  intended,  in  this  way,  to  provide 
Aiel  for  some  small  steiamboats  which  are  intended  to  run  on  the 
Neva.  Such  an  arrangement  may  be  found  convenient,  and  even 
economical,  in  certain  circumstances ;  but  if  it  is  used,  it  will  be 
necessary  to  guard  against  the  danger  of  explosion.  This,  how- 
ever, may  be  done  by  very  simple  means. 

Miscellaneous. — New  Applieation  of  Fhoiography, — ^Photography 
now  enables  us  to  obtain  the  picture  of  a  projectile  passing  out  of 
the  mouth  of  a  gun.  For  this  purpose  it  is  necessary  to  have  a  col- 
dion  which  requires  a  very  short  exposure,  and  a  means  of  rendering 
the  exposure  and  the  ignition  of  the  charge  perfectly  simultaneous. 
The  latter,  which  would  be  impossible  to  anv  degree  of  manual 
dexterity,  is  effected  by  very  smiple  and  infallible  means.  The 
Current  of  galvanic  electricify  which  by  rendering  a  thin  platina 
wire  incandescent,  explodes  the  charge,  excites  an  electro-magnet 
that  raises  a  disc  from  the  front  of  the  lens  of  the  camera. 
When  the  wire  has  melted,  that  is,  when  the  ignition  of  the 
charge  is  complete,  the  disc  falls  in  front  of  the  lens. "Rein- 
forcement of  Photo^aphic  Negatives, — A  negative  maybe  imperfect 
from  insufficient  exposure,  in  which  case  the  details  will  not  be 
well  brought  out :  or  from  the  collodion,  the  silver  bath,  or 
the  developer  being  out  of  order,  in  whiclx  cases  it  will  not  be 
sufficiently  opaque.  The  former  imperfection  may  be  removed  by 
means  of  pyrogalio  acid,  to  which  has  been  added  citric  acid  and  a 
few  drops  of  aqueous  solution  of  nitrate  of  silver.  The  latter,  by 
means  o^  first,  an  aqueous  solution,  containing  three  per  cent,  of  chlo- 
ride of  copper,  then  washing  with  water,  applying  an  aqueous  con- 
centrated acid  solution  of  sesquichloride  of  iron ;  again  waiishing,  then 
applying  an  aqueons  solution  of  iodide  of  potassium,  which  has 
bten  saturated  with  pure  i^de  of  silver,  and  finally  wadiing.    If 
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boih  defects  are  present  at  once,  the  two  remedies  must  be  employed 

in  8 accession. MstiTnaiion  of  Silex  in  Wheat — It  has  long  been 

known  that  silex  is  a  necessary  constituent  of  the  wheat  stalk,  a 
deficiency  of  it  leading  to  a  tendency  in  the  wheat  to  be  easily  over- 
thrown by  wind  or  rain ;  hence  the  application  of  silfceons  manures. 
On  the  other  hand,  it  has  been  found  that  wheat-straw  containing 
even  more  than  the  normal  amount  of  silex  is  liable  to  the  danger 
of  being  prostrated.  M.  Isidore  Pierre  has  enabled  us  to  reconcile 
these  apparent  contradictions.  The  silex  is  found  in  yery  different 
quantities  in  the  leaves,  the  knots,  and  the  spaces  between  the  knots 
— ^the  leaves  containing,  for  a  given  weight,  far  the  largest  quantity. 
The  more  luxuriant  the  leaves,  therefore,  tibe  greater  the  amount  of 
silex,  but  the  greater  also  the  weight  to  be  borne  by  the  stalk ;  and 
the  less  capable  it  is  of  bearing  it,  being  hindered  from  becoming 
dry  on  account  of  the  free  access  of  air  being  prevented.  The 
errors  on  this  subject  have,  therefore,  arisen  from  estimating  the 
silex  as  a  whole,  and  not  considering  by  itself  the  portion  found  in 
the  stalk.  Not  that  the  entire  of  what  is  found  in  the  leaves  is  inef- 
fective :  for  a  part  of  the  leaf  is  in  the  form  of  a  sheath,  which  adds 
to  the  strength  of  the  stem.  But  this  sheath  is  not  proportionately 
increased  when  the  leaf  becomes  very  luxuriant.  Weight,  therefore, 
but  not  at  the  same  time  strength,  is  added,  when  the  leaves  are 
greatly  developed.  Hence  the  advantage  sometimes  found  in 
thinning  the  leaves  before  the  ear  begins  to  form.— TTflrfer- 
proof  Cement, — ^It  has  been  found  that  the  addition  of  coal-dust 
to  ordinary  cement  renders  it  completely  water-proof,  and  imparts 
to  it  great  solidity.  For  this  purpose  two  parts  of  fine  cement,  one 
part  coal-dust  finely  pulverized,  and  one  and  a  half  parts  slaked 
lime,  may  be  used,  the  whole  being  brought  to  a  proper  consistency 
by  the  required  amount  of  water.— iSwiW^ivc  Litmtu  Taper, — We 
have  given  an  extremely  sensitive  test  for  acids ;  but  as  litmus 
paper  is,  in  ordinary  circumstances,  very  convenient,  it  is  desirable, 
if  possible,  so  to  prepare  it  as  that  it  may  be  relied  upon.  This  is 
easily  done.  It  is  highly  sensitive  only  when  its  colouring  matter 
consists  of  the  red  principle  of  the  litmus,  combined  with  sub- 
carbonate  of  potash.  Any  substance  having  a  greater  affinity  for 
the  red  principle  than  the  potash  will  decompose  it.  Commercial 
litmus  paper  often  contains  the  red  principle,  united  with  sub- 
carbonate  of  lime,  instead  of  subcarbonate  of  potash,  a  compound 
decomposed  with  considerable  difficulty.  To  prevent  the  presence 
of  the  calcium  compound,  the  paper  should,  before  the  application 
of  the  colouring  matter,  be  immersed  in  a  weak  solution  of 
hydrochloric  acid,  which  removes  the  lime,  and  thus  secures  the 
production  of  a  test  paper  containing  only  the  highly  sensitive 
compound. 
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SOIREE   OF   THE  BOYAL  MICROSCOPIC   SOCIETY. 

The  anniial  soiree  of  the  Royal  Microscopical  Society  was  held 
at  King's  College  on  the  24th  April ;  James  Glaisher,  Esq.,  F.R.S., 
the  President  of  the  Society,  receiving  the  company,  which  waa 
unusualJy  nnmerons,  and  of  a  distinguished  character.  The  supply 
of  microscopes  was  very  large,  and  the  objects  of  greater  variety 
and  interest  than  nsnai.  Mr.  Sorby  exhibited  his  excellent  plan 
for  comparing  the  spectmm  of  any  object  nnder  the  microaoope 
with  a  standard  absorption  spectrum,  obtained  by  transmitting  light 
through  quartz  of  a  given  thickness.  Mr.  Browning  showed  the 
same  apparatus,  carried  out  as  devised  by  Mr.  Sorby.  Mr.  Sorby 
likewise  exhibited  his  dichroiscope,  a  new  instrument  for  the 
examination  of  crystals,  to  which  we  shall  revert  on  another 
occasion.  Mr.  Ross  and  Mr.  Baker  exhibited  Mr.  Slack's  adjnatible 
diaphragm  for  eye-pieces.  Messrs.  Powell  and .  Lealand  showed 
their  binocular  arrangement  for  high  powers.  Mr.  Baker  showed  a 
variety  of  new  apparatus,  including  his  travelling  microscope.  Mr. 
HigUey  showed  waistcoat-pocket  and  other  portable  microscopes,  a 
new  hydrocarbon  demonstrating  lantern,  for  exhibiting  objects  on  a 
screen,  etc.  Messrs.  Murray  and  Heath  brought  a  new  pocket  micro- 
scope, and  other  useful  novelties.  Prof.  Smith's  mechanical  finger 
was  shown  by  Mr.  Bailey,  and  by  Mr.  Browning  in  a  simplified  and 
economical  form.  Among  the  most  important  objects  were  a  bean* 
tiful  series,  shown  by  Dr.  Carpenter,  illustrating  the  development 
of  the  comatula,  from  its  pentacrinoid  larva ;  Mr.  Whitney's  prepa- 
rations, showing  the  development  of  the  breathing  apparatus  of  the 
tadpole ;  the  structure  of  the  hyalonema,  and  its  encrusting  polyps, 
by  Mr.  C.  Tyler ;  some  new  and  rare  forms  of  rhizopoda,  etc.,  obtained 
by  Major  Owen,  by  surface- skimming  of  the  mid  ocean  ;  a  diamond, 
containing  an  appearance  of  organic  structure,  by  Mr.  W.  H.  B. 
Hunt,  etc.,  etc.  Mr.  Norman  brought  a  very  fine  series  of  objects, 
and  the  tables  of  Ross,  Powell,  R.  and  J.  Beck,  Baker,  Pillischer, 
How,  Crouch,  Collins,  etc.,  were  very  attractive.  In  the  course  of 
the  evening,  Mr.  Highley  exhibited,  with  the  oxyhydrogen  lantern, 
some  beautiful  views  of  scenes  in  Australia  and  Africa,  lent  by  Mr. 
Baines.  The  picture  of  the  Yictoria  Falls  of  the  Zambesi  was  much 
admired,  and  a  view  of  that  remarkable  plant,  the  Welwitehia 
mirahiliSf  attracted  great  attention.  In  a  living  state  the  leaves  are 
of  a  beautiful  green,  and  like  enormous  ribbons  stretching  along  the 
ground,  while  the  flowers  are  fine  red.  Altogether,  this  eoiree  was 
Sbe  most  successful  that  the  Society  has  given. 
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LirEKAET  NOTICES, 

HiimBOOK  OF  AsTRONOMT,  bj  DiOKTSius  Labdneb,  D.C.L.,  for- 
merly Professor  of  Natural  Philosophy  and  Astronomy  in  TJniyersity 
College,  London.  Third  Edition.  Revised  and  Edited  by  Edward 
DuNKiN,  F.B.A.S.,  Superintendent  of  the  Altazimuth  Department, 
Boyol  Observatory,  Greenwich,  with  illustrations  on  stone  and 
wood.  (J.  Walton.) — The  plan  of  this  work  is  to  give  first  brief 
descriptions  of  methods  and  instruments,  then  to  describe  the 
earth,  the  moon,  the  tides  and  trade-winds ;  then  to  pass  to  the 
BUn,  the  planets,  comets,  and  fixed  stars.  Thus  a  large  range  of 
subjects  IS  included  in  a  comparatively  small  well-printed  work, 
which  contains  the  kind  of  matter  required  by  general  students. 
The  Ulnstrations  are  very  numerous,  and  generally  good ;  but  those 
of  nebula  and  dusters  cannot  be  commended,  and  must  be  taken 
with  large  grains  of  allowance ;  that,  for  example,  of  the  Great  Orion 
nebuln  would  scarcely  be  recognized  by  any  one  acquainted  with 
its  telescopic  appearance.  The  chapter  on  the  sun  required  more 
revision  than  it  has  been  subjected  to,  and  it  is  somewhat  absurd  on 
turning  to  **  Stellar  Clusters  and  Nebulas,"  to  find  the  latter  spoken 
of  as  all  resolvable  if  sufficient  telescopic  power  were  employed. 
Some  defects  of  this  description  are  corrected  in  an  appendix ;  and, 
on  the  whole,  the  new  edition  may  take  its  place  among  the  useful 
manuals  of  the  day. 

The  Electbig  Telegraph,  by  Dr.  Lardneb.  A  new  Edition, 
Bevised  and  Be* written  by  Edward  B.  Bright,  F.B.  A.S.,  Secretary  of 
the  British  and  Irish  Magnetic  Telegraph  Company.  With  140 
illustrations.  (James  Walton.) — An  interesting  volume  well  brought 
down  to  date  bv  its  editor,  and  containing  in  a  small  compass  a 
large  quantity  of  important  matter.  We  should  have  recommended 
the  disuse  of  such  a  phrase  as  '*  the  electric  fluid  is  deposited  in  a 
latent  state  in  an  unlimited  quantity  in  the  earth,"  etc.  Electric 
science  certainly  knows  nothing  of  deposits  of  electric  fluid,  though 
the  phrase  may  be  excusable  in  newspaper  paragraphs ;  and  the  depo- 
sition of  fluid  in  latent  state  sounds  absurd,  unless  it  were  a  slang 
periphrasis  for  hiding  a  barrel  of  beer.  There  are  many  other 
passages  to  which  objections  might  be  taken,  but,  on  the  whole, 
it  is  a  good  popular  work. 

A  DiOTioxART  OF  SciEKCB,  LiTBRAiTTRE,  AND  Art,  Comprising  the 
Definitions  and  Derivations  of  the  ScientiBc  Terms  in  General  Use, 
together  with  the  History  and  Description  of  the  Scientific  Principles 
of  nearly  every  branch  of  Human  Knowledge.  Fourth  Edition, 
Beoonstructed  and  Extended  by  the  late  Dr.  T.  Brande,  D.C.L., 
F.B.S.L.  and  E.,  of  Her  Majesty's  Mint ;  and  the  Bev.  George 
William  Cox,  M.A.,  late  Scholar  of  Trinity  College,  Oxford, 
assisted  by  Contributors  of  Scientific  and  Literary  acquirements. 
(Longmans,  Part  xii.  April,  1867.) — This  number  is  a  very  thick  one, 
commencingwith  Sigurdh,  and  ending  with  Zymotic,  thus  closing 
the  work.  We  have  very  often  expressed  our  opinion  of  this  work. 
On  the  whole  it  is  well  done,  and  calculated  to  serve  the  ordinaiy 
requirements  of  educated  fisunilies.    The  subjects  of  the  articles  are 
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well  selected,  and  they  are  for  the  moit  pari  well  written.  The 
weak  part  is  the  natnral  history  and  nDicroscopy.  Ph3n3ic8,  che- 
mistry, astronomy,  mnsio,  and  a  host  of  other  subjects,  are  jadiciaiialy 
treated,  and  the  general  promise  of  the  prospectus  fairly  carried 
out. 

Light;  its  Ikflubnce  ok  Life  and  Hbalth,  by  Fobbes  Wia^ 
BLOW,  M.D.,  D.G.L.  Ozon.  (Hon.),  etc.,  etc.  (Longmans). — ^Dr. 
Winslow's  work  is  popular  rather  than  scientific.  It  is  pleasantly 
written,  and  well  adapted  for  &mily  reading.  The  chapters  on  the 
supposed  influence  of  the  moon  on  disease,  and  especially  on  insanity, 
contain  much  important  evidence  in  favour  of  ascribing  such  action 
to  our  satellite,  but  such  a  subject  requires  much  more  elaborate 
and  scientifle  treatment  than  Dr.  Winslow  has  given  to  it.  With 
the  very  common  tendency  of  diseases  to  periodicity,  it  would  be 
expected  that  in  a  great  number  of  instances  their  times  of  dimi- 
nution or  increase  would  coincide  accidentally  with  the  periods  of 
any-regnlarly  recurring  series  of  events.  For  example,  the  tides 
ebb  and  flow  at  fixed  intervals,  and  it  is  a  very  common  popular 
belief  that  the  ebbing  of  the  tides  influences  the  termination  of 
human  life,  and  creates  a  period  of  maximum  death.  Now  in  a 
populous  country  nothing  could  be  easier  than  to  obtain  an  immense 
number  of  instances  in  which  death  paid  its  visits  as  the  waters 
flowed  away ;  but  a  more  complete  analysis  would  dispose  of  the 
theory  by  exhibiting  numerous  instances  of  its  failure.  In  like 
manner,  a  doctor  having  a  lunar  theory  will  readily  find  apparent 
confirmation,  but  another  doctor  not  possessed  with  such  a  theory 
would  discover  abundance  of  facts  that  did  not  coincide  with  it.  The 
influence  of  the  moon  on  the  weather  has  been  a  prevailing  belief 
in  all  centuries  and  ages,  and  yet  how  very  few  propositions  affirming 
such  action  can  be  considered  as  at  aU  substantiated.  The  moon  may 
influence  weather  and  may  influence  disease  in  more  ways  than  one, 
but  its  influence  may  be  so  mixed  up  with  other  influenoes  as  to  be 
difficult  to  disentangle,  and  by  no  means  sure  to  dominate.  It  is 
rather  surprising  to  find  a  physician  of  Dr.  Forbes  Winslow'a 
standing  citing  vrith  approbation  the  nonsensical  remark  of  Mr. 
Steinmetz  that  sunshine  consists  of  a  metallic  shoioer  because  the 
solar  photosphere  appears  to  contain  incandescent  metallic  vapours. 
The  ascription  of  physiological  efl^ects  to  the  "  iron  vapour*'  of  a 
sunbeam  is  more  comical  than  scientific.  In  the  first  place  there  is 
not  a  particle  of  evidence  that  the  sun  sends  us  through  his  beams 
a  supply  of  iron  from  his  own  body,  and  in  the  next  place  if  a  sun- 
beam were  imagined  to  contain  iron  at  all,  the  quantity  would  put 
to  shame  the  infinitesimal  doses  of  the  homoeopathists,  at  whieii 
Dr.  Winslow  would,  no  doubt,  laugh.  Sunbeams  are  prcicticatty 
imponderable  in  the  finest  balances,  though  if  we  conceive  them  as 
a  motion  of  particles,  the  particles  may  have  weight,  though  to  an 
inappreciable  extent.  A  great  mass  of  concentrated  sunbeams 
weigh  nothing^  or  nothing  appreciable,  and  yet  they  may  contain 
iron  enough  for  a  medical  dose !  We  hope  Dr.  Winslow  will  never 
overdose  a  patient  after  such  a  theory  of  infinitesimal  action. 

Thb  NobtH'^Wbst  Pbkinsula  of  Icbiand;  being  the  Journal  of  a 
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Tour  m  Iceland  in  the  Spring  and  Snnuner  of  1862.  By  0.  W. 
fiHEPHBSDy  M.A.,  F.Z.S.  (Longmans.) — ^An  elegant  lit>tle  book,  mih 
two  coloured  plates  of  Icelandic  scenery,  and  containing  a  readable 
narrative  of  exploration  into  parts  of  the  island  which  hare  escaped 
previous  tourists.  The  picture  of  the  hardships  to  be  endured  by 
travellers  among  the  hospitable,  but  poorly  provided  Icelanders,  is 
not  very  inviting,  and  agrees  substantially  with  the  experience  of 
other  travellers.  Scattered  through  the  work  are  many  mteresting 
illustrations  of  the  phvsical  geography  of  the  island,  and  of  the 
effects  of  its  severe  wmters.  Of  a  valley  near  the  Draoga  Joknll, 
the  writer  remarks,  **  No  place  could  show  the  awful  effects  of  the 
breaking-up  of  an  Icelandic  winter  more  than  the  valley  before  us. 
It  was  itself  a  deep  ditch  with  mountain  walls.  Through  the 
centre  ran  several  broad  glacier  streams,  white  and  rapid,  inter- 
secting one  another  in  eveiy  possible  manner  and  direction.  Hugre 
snow-drifts  also  climbed  the  mountain  sides,  and  large  masses  of 
rock  and  earth  were  strewn  about,  having  descended  from  the 
heights  above.  One  mass  in  particular  drew  our  attention.  We 
saw  it  long  before  we  reached  it,  and  thought  it  was  a  house  in  the 
distance.  It  had  bounded  into  the  centre  of  the  valley,  and  was 
BO  strongly  held  together  by  the  turf  upon  it,  that  it  remained 
unbroken,  and  presented  the  shape  of  an  arch  with  a  span  of  ten 
feet,  and  would  almost  admit  of  my  walking  under  it."  The 
account  of  an  eider  duck  island  is  likewise  very  interesting,  and  the 
book  will  well  repay  perusal. 
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BsviTBinciTiON  or  Glass. — ^M.  Clemandot  has  a  paper  in  Compies  Mendut 
in  irhioh  he  states  that  desiring  to  make  a  rery  simple  and  Yen  dispersire  crown 
glass,  he  used  silica  and  soda  ezclusirelj,  without  any  lime,  ana  with  great  excesf 
of  the  first  material.  While  in  complete  fusion  at  a  high  temperature  he  withdrew 
a  portion  of  the  glass  which  remained  unchanged  for  ten  jears,  but  the  mass  left  in 
the  crucible  underwent  deyitrifioation  ss  it  cooled.  He  adds  that  glMS  is  most 
solid  and  most  unalterable  when  it  contains  the  greatest  number  oi  bases  in  its 
composition,  but  that  an  excess  of  any  material  leads  to  deyitriflcation. 

Yabiatiov  or  Spboibs. — M.  0,  Dareste  brings  before  the  French  Academy  an 
instance  of  the  progeny  of  a  hen  near  Lille  resemblinp^  the  so-called  PohUm  de 
JPadaua,  as  Folisn  fowls  are  improperly  called.  Two  chickens,  which  died  before 
they  were  hatched,  exhibited  the  peculiar  protrusion  of  the  brain  between  the 
frontal  bones,  which  characterises  this  breed,  although  no  trace  of  its  having  been 
at  any  time  crossed  with  the  Lille  fowls  could  be  discorered.  In  another  case  a  oow 
and  calf  assumed  the  characters  of  a  borine  race  of  South  America,  the  natOf  or 
nidta,  which  had  a  peculiarly  short  dog-like  head,  and  which  seems  to  hare  oom« 
pletely  disappeared.    ScTeral  other  cases  are  mentioned  in  the  same  paper. 

MUOQINB  ON  THE  SpxoTaiTK  OF  Mabs. — Mr..Huggtns*  paper  in  Monikljf 
Notices  shows  that  the  C  line  in  the  solar  spectrum  exists  also  in  the  spectrum  of 
Mars.  A  strong  line  distant  from  G,  at  about  one  fourth  the  distance  from  C  to 
B,  which  does  not  exist  in  the  solar  spectrum,  was  satisfactorily  determined, 
faint  lines  were  seen  on  14th  Feb.,  on  both  sides  of  I),  similar  to  those  which 
appear  when  the  son's  light  trarerses  the  whole  of  the  atmosphere^  and  which 
were  in  like  manner  to  b«  produced  by  the  atmosphere  of  Mars. 

Mb.  Bbowkino'b  Scn  Soresn. — Mr.  Browning  has  adopted  a  modification 
of  FoQcanlt's  proposal  to  Bilrer  an  olject*gIati  by  Liebig*!  process,  and  tiew  th« 
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•on  throudi  Uie  tmiipHwnt  metaDio  film,  wbioh  diminMlm  Ike  li^it»  and  pm* 
TmtothehfliitNteluiigiluaje.  HehMiiiedwith  fiiooaMaeuvlkiUjrprepftMd 
diio  of  glaM,  tilTered  on  one  nde,  and  placed  at  the  month  of  hie  ailyered  mirror 
refleetoTS.  With  snoh  an  apparatas,  applied  to  Mr.  Bamee*  8^-inoh  telescope,  be 
obserred  the  eolipee  of  March  6,  and  taw  the  moantains  on  the  dark  margin  of 
the  moon  beaotifidlj  projected  on  the  luminona  disc  behind,  the  profcnberanoea 
on  the  S.B.  being  moat  prominent  He  alio  noticed  that  the  minimnm  tampo- 
ntore  was  not  attained  m  Mr.  Baroea'  garden  (Oamden  Boad»  N.W.)  till  half  an 
hour  after  the  maximum  of  the  edipae. — Mouihljf  NotietM, 

Bbooeb  ok  Eixctbio  EKEBaT.— An  important  paper  by  Mr.  Charlea  Brook«» 
F.B.S^  will  be  found  in  the  Proeeedingi  of  the  JEtoyal  Soeiefy^  No.  91«  the  giat 
of  which  ia  that  light,  heat^  electricity,  etc.,  are  modea  of  motion  of  the  partidee 
of  matter,  and  not  of  an  imponderable  ether  filling  up  the  interatioea  of  matter. 
He  auppoBca  that  apace  ia  filM  with  a  highly  attenuated,  but  atill  ponderable  sab* 
atance  (ether),  which  tranamita  light  and  heat  which  ia  not  miaeible  with  our 
atmoaphere  any  more  than  oil  it  with  water,  but  floata  upon  it.  Copper  will 
tranamit  electricity  at  the  rate  of  250,000  milea  a  lecond,  and  other  appropziato 
kinda  of  matter  may  in  like  manner  tranamit  light  and  heat. 

Cawslla*8  Ekbowuio  Sxur-BsooBDnro  Avxmombtbb. — One  of  thaw 
inatramenta  haa  recently  been  erected  at  £ew  Obeerratory.  It  haa  the  hemiaphe- 
rical  cope  of  Dr.  Robinson,  but  the  regiatering  apparatua  haa  been  deriaed  by  Mr. 
Caaaella  and  Mr.  Beckley.  A  narrow  alip  of  paper,  aufficieot  to  laat  a  monUi  or  atx 
weekt,  ia  wrapped  round  a  ruUer ;  thia  atrip  la  unwound  by  a  clock  movement, 
which  marka  each  hour  by  emboating  an  arrow  upon  it»  and  figuiea,  eipreaaing 
the  wind'a  Telocity  in  milea,  are  emboaaed  on  one  edge.  We  am  informed  that 
the  performance  of  thia  ingenioua  inatrument  worka  ia  highly  aatialiMstory. 

Slow  IxcuBATiKa  Silk-Moth  Eaea.— M.  G-u^rin  M^ncTille  daacribee  in 
Compiet  Rmdua  a  race  of  silkworma  whoaa  motha  only  produce  one  generation 
in  two  yeara,  and  the  incubation  laata  eighteen  months.  Thiarariety  waa  raiaed 
in  South  America  from  egs^a  aent  from  Europe,  and  their  peculiar  befaaTionr  in 
this  hemisphere  was  first  noticed  in  Italy. 

PsBHiraoBio  Akt.— M.  Pecoadeau  deLlale  eihibited  recently  to  the  French 
Academy  apecimena  of  wrousht  fiiuta,  barbed  arrowa,  etc.,  from  Bmniquel,  and 
among  them  a  figure  which  he  aaid  might  hare  been  intended  aa  a  lantaatic 
creation  by  ita  author^  or  poaaibly  meant  for  an  elephant,  sculptured  on  a  piece  of 
reindeer  horn. 

Thx  Notxkbib  Mstbobs.— Frofeaaor  Adama  haa  communicated  to  the  Bojal 
Astronomical  Society  the  result  of  his  inrestigation  aa  to  the  true  orbit  of  theae 
bodiea.  Tpon  calculating  the  perturbations  caused  by  the  action  of  Yenuay 
Jupiter,  and  the  earth  upon  the  node  of  the  nearly  circular  orbit,  baring  a  period 
of  about  11  days  less  than  that  of  the  earth,  in  which  the  meteors  luire  been 
supposed  to  traTcl,  he  finda  that  the  reault  ia  not  sufllcient  to  produce  one-half 
of  Uie  obserred  motion.  He  was  therefore  driren  to  the  altematire  of  adopting 
an  elliptical  orbit,  with  a  period  of  83}  years,  extending  beyond  Uranus,  and  he 
then  found  that  perturbations  caused  by  Jupiter,  Saturn,  and  XTranua,  the  only 
ploneta  now  likely  to  afiect  the  meteors,  produced  exactly  the  required  amount  of 
motion  in  the  node.  He  proceeded  to  ascertain  all  the  elements  of  the  orbit, 
which  were  foand  to  be  almost  identical  with  those  of  Tempel'a  comet,  thua  cor* 
roboratine  the  speculation  as  to  the  identity  of  theae  bodiea  rery  remarkably. 

Thb  V1.0IKIC0LA  Yaltata.— Mr.  J.  G.  Tatem,  of  Reading,  informa  ua  that 
the  ralTcd  yaginioola  described  by  Mr.  Slack  in  our  last  number  ia  common  in 
that  neighbourhood. 
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BRITISH  WOODPECKERS. 

BY  0.   SDWABD   ICASSAE. 
(Wia  a  CoUmred  Haie.) 

Thb  group  Sccmsores,  or  climbers,  is  represented  in  tlie  British 
Isles  by  three  families,  which  include  seventeen  species,  out  of 
which  eight  only  can  be  considered  indigenous ;  the  remaining 
nine  being  merely  visitors  of  rare  occurrence.  The  genus  Picus 
contains  but  three  true  British  species,  though  six  others  have 
been  added  to  the  list  of  British  birds,  on  the  grounds  of  one 
or  two  of  each  having  been  captured  or  seen  here. 

The  places  most  frequented  by  woodpeckers  are   forest 
districts,  where,  amongst  the  interstices  of  the  bark,  and  the 
decayed  portions  of  the  trees,  they  find  a  constant  supply  of 
insects  and  their  larvss,  which  constitute  the  principal  part  of 
their  food,  and  for  the  capture  of  which  their  whole  frame  is 
admirably  adapted*    The  hsBmal  spines,  which  in  most  of  the 
vertebrata  are  distinct,  are  coalesced  in  birds  into  a  single 
bone,  called  the  sternum,  or  breastbone,  which  is  subject  to 
various  modifications  in  difierent  families.    Birds  whose  food 
is  principally  taken  on  the  wing,  or  who  have  to  fly  long 
distances  to  procure  it,  have  in  general  a  broad  breastbone, 
furnished  with  a  prominent  keel  or  ridge  descending  from  the 
median  line  of  its  under  surface,  to  which  the  pectoral,  or  wing- 
muscles,  are  attached.    In  the  present  genus,  whose  food  is 
principsJly  procured  in  forests,  and  whose  flight  is  rarely 
extended  beyond  the  distance  from  one  tree  to  another,  the 
crest,  or  central  ridge  of  the  breastbone,  is  remarkably  small. 
Their  powerful  toes,  two  of  which  are  directed  forwards  and 
two  backwards,  are  furnished  with  large,  deeply  curved  claws, 
by  which  they  are  enabled,  with  the  assistance  of  their  stiff  and 
pointed  tail  feathers,  to  move  along  the  trunks  and  branches 
of  trees  in  all  directions.    The  beak  is  long,  straight,  and 
tapering  from  base  to  apex.    The  tongue  is  retractile,  and  the 
tip  is  armed  with  barb-Uke  bristles,  by  which  their  insect  prey 
is  impaled. 
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The  Gfreen  Woodpecker  {Pieus  viridis,  Linn.)  is  best  known 
and  most  widely  distributed  amongst  British  species,  but,  in 
common  with  the  rest  of  the  genus,  it  possesses  the  facility  of 
quickly  moring  ita  position  on  the  trunk  of  a  tre&  fio  m  to 
inteipose  an  e&cieiit  screen  beWeen  itself  and  any  observer, 
its  green  plumage  harmonizing  with  the  surrounding  objects, 
and  its  shy  and  retiring  habits,  lead  to  the  belief  that  this  bird 
is  more  rare  than  it  really  ia.  During  the  spring  months  the 
silence  of  the  forest  is  often  broken  by  the  loud  monotonous 
cry  of  this  bird,  which,  once  heard,  will  never  be  forgotten ; 
it  is  most  frequently  uttered  before  impen^Eng  rain,  and  thus 
serves  as  a  barometer  to  the  woodman,  as  does  the  pimpernel 
to  the  shepherd.  Its  ffight  is  lieavy  and  undulated,  but  on  the 
rough  surface  of  a  tree  its  movements  more  resemble  those  of 
a  snake  than  of  a  bird,  its  brilliant  crimson  crown  flashing  like 
flibme  when  lighted  by  the  sun's  laya,  as  it  giides  in  a  spiral 
maanar  round  tlie  stem,  tipping  the  bark  to  dislodge  tike 
numercMia  insects  wliick  aheliber  annongst  its  irvegakcitiea.  It 
may  alao  be  frequeptiy  aeen  on  ike  grcmnd  in  tbe  vicinity  of 
ant-hills,  fiseding  on  the  tmAa  and  tibaxr  eggs,  to  wbidi  it  is  vaery 
partial.  The  nest  is  placed  in  a  decaf  ed  tree,.  &e  caviij  being 
excavated  or  enki^ned  to  ant  ito  wnats ;  tibe  egsa  are  pnre 
white,  {worn  fonr  to  six  in  number,  and  are  deposited  on  alayer 
ef  decayed  wood  without  any  otiieat  lining.  This  bird  is  often 
dislodged  frem  its  breeding  |daee  by  Ae  common  starling, 
whidiy  though  infmor  in  aiae,  invaciably  aocoeeda  in  takings 
posseeaaon  of  tke  oonteated  cavity,  in  whidi  it  builds  its  neat. 

The  Great  Spoiited  WoQti^)eeker  {Picus  mm/or,  linn.)  is  leas 
frequent  than  the  preeeding  spaeiec^  whidi,  however,  it  mnch 
resemblee  in  its  babita,  with  the  exception  that  it  is  more 
frequently  seen  apart  from  woods,  in  places  where  old  poats 
or  stumps  abound,  under  the  decayed  bark  of  which  livB 
innumerable  insects,  on  ifhida.  it  feeds,  both  in  the  larval  and 
imago,  or  perfiBct  sti^. 

Mr.  Gonldy  in  his  Birds  cflkafnpe,  speaking  of  this  speoiea, 
says,  '^  Nor  are  iiiey  &ee  fitxn  plundering  tJie  fruit-trees  of 
the  garden,  and,  in  &ct,  commit  great  havoc  among  cherriea, 
plums,  and  wall-fruit  in  general.^^  Having  succeeded  in  keeping 
a  bird  of  this  species  in  confinement  for  nearly  two  years,  my 
ehservaiions  lead  me  to  £Dnn  an  opinion  differing  fiixn  ti&at 
stated  by  the  above^uientioned  author.  The  young  wood- 
pecker was  taken  from  the  nest  before  the  quill  featiiers 
were  developed^  and  was  kept  in  a  small  box,  where  it  was 
fed  with  various  kinds  of  insects  and  spaclers.  When  it  was 
two  months  old  I  placed  it  in  a  small  canavy  cage.  The 
bottoBi  and  the  sides,  to  the  heigbt  of  two  inches,  were 
composed   of   beechwood,  which  was  rather   decayed,  and 
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pez&rated  in  all  directioiur  hj  the  larm  of  a  small  beetle 
\PUfmM  peetinieamis).  The  remainder  of  the  cage  was  com* 
poaed  of  ^re^  through  which  it  tried  to  escape^  bnt  finding 
it  impracticable^  commenced  beating  in  qniok  time  at  yarioiui 
pads  of  the  woodwork  with  its  beak.  About  ten  minntes 
after  learaig  the  room  in  which  the  caffe  waa^  I  was  called  bj 
the  servant,  who  said  that  the  bird  had  escaped  and  flown  up 
the  chimney.  It  was  with  difficulty  that  I  captured  it,  and  on 
taking  down  the  cage  I  foond  to  my  surprise  that  in  so  short  a 
time  ^  had  bored  a  hole  sofficientiy  lar^  in  the  bottom  of  the 
cage  to  allow  of  its  escape.  Whetiiar  it  had  pecked  away  the 
wood  in  search  of  the  beetles,  orwith  the  intention  of  escaping, 
I  cannot  say.  After  fixing  a  stouter  piece  of  wood  oyer  the 
hole  in  the  cage,  I  returned  it,  but  it  sepeatedfy  sooceeded  in 
effecting  its  escape,  whm  it  would  perch  on  the  head  of  any  one 

f  resent,  and  inyariably  commence  an  attack  on  the  face  and  eyes, 
afterwards  placed  it  in  a  cage,  composed  wholly  of  wire,  and 
Srovided  it  with  wood,  which,  if  suitable,  was  perforated  in  all 
irections.  It  never  became  tame,  bnt  regolarly  attacked  my 
hand  when  I  oSeacei  it  food.  The  cat,  too,  kept  at  a  con* 
aiderabla  distance  firom  the  cage,  after  having  once  received  a 
severe  peek  on  the  nose  firom  iiiB  point  ot  its  powerfiil  beak, 
while  looking  for  a  iq>ace  large  enough  for  the  introdnction  of 
her  foot.  Its  fixkl  consisted  of  insects,  and  during  the  winter 
months,  when  these  could  not  be  procured,  I  found  a  good 
substitute  in  uncooked  meat,  but  finnt,  nnts,  or  seeds  of  any 
description  were  invariably  rejected.  It  never  attempted  to 
sit  on  the  perches  that  were  provided  for  it,  but  scrambled 
round  the  sides  of  the  cage  by  clinging  to  the  wires  after  the 
manner  of  parrots,  with  the  exception  that  it  never  made  use 
of  its  bill  to  assist  its  movements. 

It  is  generally  believed  that  these  birds  convey  to  a  distance 
firom  the  place,  tiie  diippings  which  are  made  during  the 
excavation  of  the  nest,  wnich  would,  if  allowed  to  remain  at 
the  root  of  the  tree,  lead  to  the  detection  of  the  nest.  A  care- 
fid  observation  of  tiie  habits  of  them,  botii  in  confinement  and 
in  their  native  woods,  has  led  me  to  the  conclusion  that  this 
is  not  their  usual  practice.  When  a  piece  of  wood  was  given 
to  my  caged  bird,  it  at  once  proceeded  to  test  its  soundness^ 
by  dealing  in  qmck  succession  a  series  of  hard  blows  with  the 
point  of  its  beak,  on  various  parts  of  the  surfoce.  If  it  proved 
to  be  perfectly  sound,  it  was  lelt  untouched;  but  if  at  all  decayed, 
the  bird  would  drill  first  a  small  hole  with  the  point  of  its 
beak,  which  it  afterwards  enlarged  by  pecking  off  minute  pieces 
from  the  circumference  until  it  was  as  large  as  desired.  While 
engaged  in  this  task  it  would  stop  at  intervals,  and  climb 
round  the  sides  of  its  cage  apparently  for  the  sake  of  viewing 
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its  work  from  all  points ;  at  the  same  time  uttering  a  peculiar 
low  chuckle^  as  if  satisfied  with  its  performance.  Of  the  dif- 
ferent kinds  of  wood  given  to  it^  the  &Yourite  piece  was  either 
beech  or  fir^  and  if  these  two  were  placed  in  the  cage  tog^ether, 
it  invariably  commenced  upon  the  beech.  I  never  found 
amongst  the  debris  a  chip  larger  than  a  grain  of  wheat,  but 
the  greater  portion  was  like  fine  sawdust.  The  holes  bored 
were  always  round.  Now  it  is  well  known  that  these  birds 
always  choose  for  their  breeding-place  trees  which  are  decayed 
or  hollow  in  the  centre.  Inside  the  bark,  where  the  wood  is 
partly  decayed,  the  woodpecker  scoops  out  a  hollow  sufficiently 
large  to  contain  its  eg^gs,  generally  selecting  for  this  purpose 
a  position  about  a  foot  below  the  entrance,  and  the  debris 
made  during  the  construction  of  the  nest  falls  into  the  hollow 
of  the  tree.  Last  year  the  upper  part  of  an  old  oak  was 
blown  down  in  Castle  Howard  park.  In  the  remaining  portion 
of  the  trunk  was  a  woodpecker's  nest,  found  by  me  before  the 
accident  occurred  to  the  tree,  but  which  I  could  not  reach 
from  the  outside.  On  climbing  up  the  shattered  trunk,  I 
found  the  centre  hollow,  and  round  the  circumference  were  five 
woodpeckers^  nests,  one  of  which  contained  four  eggs,  and  at 
the  bottom  of  the  tree  was  a  large  accumulation  of  particles 
of  decayed  wood,  the  result  of  the  labours  of  these  birds, 
while  making  their  nests,  or  searching  for  insects. 

The  Great  Spotted  Woodpecker  is  inferior  in  size  to  the 
Green  Woodpecker;  the  general  colour  of  its  plumage  is  black 
and  white,  the  crown  and  the  feathers  near  the  undertail 
coverts  are  bright  crimson. 

Lesser  Spotted  Woodpecker  {Picus  minor,  Linn.).  This  is 
the  rarest,  as  well  as  the  smallest  of  the  British  woodpeckers ; 
its  total  length  not  exceeding  five  and  a  half  inches.  In  the 
colour  of  its  plumage  this  bird  somewhat  resembles  the  last- 
mentioned  species,  but  may  be  distinguished  from  it  by  its 
smaller  size,  and  by  the  greater  amount  of  white  on  the  wings. 
It  frequents  woods,  orchards,  and  isolated  trees  in  search  of 
food,  which,  like  that  of  its  congeners,  consists  of  insects.  It 
is  exceedingly  shy,  and  when  surprised,  seldom  seeks  safety  in 
flight,  but  trusts  to  its  activity  in  keeping  a  branch  between 
itself  and  the  object  of  its  alarm.  Its  note  is  loud  for  so 
small  a  bird,  and  is  like  the  noise  made  by  the  turning  of  a 
crank,  whence  its  local  name  of  crank-bird.  The  eggs  are 
white,  like  those  of  the  two  preceding  species,  and  are  found 
in  the  same  situations. 

The  three  following  birds  are  natives  of  North  America, 
^d  are  separately  described  in  Wilson^s  American  Omithohgy, 
Jameson's  edition  :— 

Downy  Woodpecker   {Picus   pubescens,   Linn.). 
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Golden- winged  Woodpecker  (Picas  auratus,  Linn.) . 

Haiiy  Woodpecker  {Picm  viUosvs,  Linn.) .  Surely  Monta^ 
was  mistaken  in  supposing  tliat  this  species  was  common  in  tne 
North  of  England. 

Great  Black  Woodpecker  {Picus  moHius,  Linn.).  The  nest 
of  this  bird,  containing  four  eggs^  was  found  by  my  friend 
Mr.  Wise  in  the  New  Forest,  Hants. 

Three-toed  Woodpecker  {Picus  tridactylus,  Linn.).  This 
and  the  precedmg  species  are  not  uncommon  in  certain  districts 
of  the  European  continent. 

Middle  Spotted  Woodpecker  {Picus  medius,  Linn.).  This 
is  now  proved  beyond  doubt  to  be  the  young  of  the  Great 
Spotted  Woodpecker  {Picus  major,  Linn.). 

DBSORIFTIOH  OF  THE   PLATE. 

Fig.  1.  Green  Woodpecker  {Picus  viridis);  Fig.  2.  Great 
Spotted  Woodpecker  {Picus  major) ;  Figs.  3  and  4.  Male  and 
female  of  the  Lesser  Spotted  Woodpecker  {Picus  wmor). 


ON  THE  APPLICABILITY  OF  THE  ELECTRIC  LIGHT 

TO  LIGHTHOUSES. 

BY    FBOPBSSOB    M'GAULET. 

Nothing  can  be  more  important  to  any  maritime  countiy^  but 
especially  to  one  having  so  extended  a  commerce  as  ours^  than 
the  subject  of  lighthouses.  Their  importance  is  evident  from 
the  fact  that  the  sudden  and  unexpected  extinction  of  one  of  the 
lights  on  our  coasts  might  cause  the  loss  of  many  Uves^  and  the 
destruction  of  many  hundreds  of  thousands  of  pounds  of  pro- 
perty ;  and  accordingly  we  consider  it  good  policy  to  spend 
very  large  sums  annually  in  the  construction  and  maintenance 
of  lighthouses. 

Warning  the  mariner  of  the  dangers  which  he  incnrs 
on  his  approach  to  land  is  not  a  mere  modem  practice. 
Beacon  fires  are  of  high  antiquity;  they  are  alluded  to  by 
Homer  and  several  ancient  writers.  The  celebrated  Pharos  of 
Alexandria  was  erected  about  three  hundred  years  before 
Christ ;  but  whether  its  hght  was  that  of  a  fire,  or  was  pro- 
duced by  some  more  elaborate  contrivance,  cannot  now  be 
ascertained.  It  is  said  to  have  been  visible  at  the  distance  of 
forty  miles,  but  this  is  more  than  improbable.  The  famous 
Colossus  of  Bhodes,  one  of  the  wonders  of  ancient  times,  an 
immense  statue  of  bronze,  was  erected  about  the  same  period; 
but,  after  a  very  few  years,  it  was  thrown  down  by  an  earth- 
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qnake^  and  it  remainad  ivbere  it  fell  uniQ  the  close  of  the 
seventh  oentmy  of  the  Chrifitum  era,  when  its  maleiialsw^ere 
scdd  to  a  mercluBnt  of  Edessa  for  a  sum  equivalent  to  ihirty-six 
thousand  ponnds  of  oar  money.  The  Toor  de  Cordoaan, 
at  the  month  of  the  Garonne^  is  one  of  the  most  aocient  of  the 
modem  lighthooaes ;  a  fire  of  wood  was  first  used  in.  it,  then 
one  of  coal^  and  afterwards  lamps  and  reflectors.  To  it  was 
first  practioally  applied  the  dioptric  ai^wsstaa,  which  has 
brougiit  lighthonse  illnmination  to  such  a  state  ti  perfection. 
TTntila  comparatively  recent  period,  grates  with  bnraniff  coals 
continaed  to  be  employed^  warn  the  marinec.  One  of  iihese 
is  stall  to  be  seen  at  Lnceme  in  Switoerland,  in  the  veiy  place 
where  it  was  long  exhiUted  for  the  purpose  of  gnidmg  the 
boatmen  on  the  lake  at  night ;  and  to  it  is  most  probably  dne 
the  name  of  the  interesting  old  torvm,  whero  it  still  attracts  the 
attention  of  the  traveller. 

The  ingennity  of  modem  times  was  not  satisfied  wiSh  the 
contrivances  with  which  fiie  rnde  nations  dL  antiquity  were 
content.  The  clomsy  grate^  with  a  wood  or  charcoal  fire,  was 
superseded  bv  the  more  steady  and  brilliant  light  of  lamps :  and 
means  were  devised  for  directing  the  light  thus  obtained,  in  all 
its  intensity,  to  those  points  at  which  it  was  required.  Beflectors 
woe  first  used  for  the  purpose;  and  as, 'from  their  nature,  they 
are  easily  acted  on  ana  deteriorated  by  the  atmosphere,  it  was 
often  sought  to  snpersede  them  by  lenses,  but  long  in  vain. 
The  imperfect  figure  of  the  lenses  which  would  be  sufficiently 
large  for  the  purpose,  the  impossibihty  of  obtaining  considerable 
masses  of  glass  firee  from  serious  imperfections^  the  large  quaiii> 
tity  of  lig]&  absorbed  by  such  great  thicknesses  enran  of  the 
most  transparent  maternl,  all  conspired  to  render  the  numerow 
'experiments  made  on  the  snbfeot  unsuccessful ;  until  the  perse- 
vering ingenuity  of  scientific  men  eliminated  every  difficulty, 
and  at  length  produced  the  magnificent  dioptric  apparatus  now 
in  use. 

Buffon  endeavoured  to  diminish  the  absorption  ef  Iqght 
which  oocurs  with  large  lenses,  by  catting  away  their  super- 
fluous portions,  and  caosing  &6m  to  consist  c^  a  number  of 
concentric  aones  or  rines ;  but  the  impossibilitv  c^  properly 
polishing  the  complicated  surface,  caused  at' one  nde  of  the  lens 
by  the  di&rent  zones,  also  the  liability  to  irregularis  of  curve^ 
and  the  certainty  of  flaws  in  the  large  masses  of  glass  Tequired, 
rendered  the  eisqpedient,  howeror  ingemous,  imypliicaDle  in 
practice. 

But  all  these  obttadieB  to  complete  success  were  overcome 
\jg  the  sagacity  of  Sir  David  Brewster,  who,  through  a  long 
:and  valuable  life,  has  done  so  much  for  optical  «nenoe.  He 
bmlt  up  the  lens  of  separate  rings,  and  the  rings  evai  of  sepa- 
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nte  joBOBB,  in  Iftll ^  mai  iha^jAai  was  curied  into  piBotioe 
eleven  yean  afbar  by  Fimsad,  and  has  been  ooousideiped  hk^ 
imreiiticm,  is  merely  ti^e  appHcaAicai  of  ttie  polyzonal  len  of  Sir 
Dwrid  Biwstec  Theoe  insprovememitB,  and  die  sobstitntionof 
totally  reflectiiig  priants  by  Alan  StepbesBon,  for  refleotori 
preTioiiflly  employed  wi&  the  neir  dioidaric  appasratns,  jwem  to 
leavB  nothing  more  to  be  deanred  in  una  department  of  ligfat- 
honae  ODnstriKtion.  Bvt^  like  oliher  valnable  disooveries  and 
iiiFentioiis,  that  of  Sir  David  BiewBter,  notwi&standing  all  its 
advantages^  enne  but  alowly  into  nae.  France  was  the  first  to 
w$ml  itself  of  ao  important  a  oontrtvonce.  Zn  1822  iVeenel 
boili  tq>  a  lensy  and,  as  suggested  long  before  by  Sir  David^ 
naed  it  in  oovf vnction  with  mirrors  in  the  figkthonse  of  the 
Tear  de  Cordonan.  In  1684,  in  oonseqnenee  of  the  Teooi»- 
nendation  of  Hke  Home  of  OammonB,  a  revnlvmg  light,  on  1«he 
BBin»  prindple^  was  pihKX)d  on  InoUceitih,  Mid  a  ftced  Hght  en  the 
Isle  of  May« 

The  attontJon  of  aoientzfic  mcB,  as  far  aa  KghQionses  ore 
conoemed,  is  now  ahnost  coafined  to  the  discovery  of  the  best 
mode  of  producing  the  light.  That  in  ordinary  use  leaves  titQe 
to  be  desired,  wbin  tkeweatlBris  tolerably  clear :  since  a  first- 
ciasB  oil  bght,  at  the  heiriit  at  whibih  it  is  usually  elemfted,  is 
visible  from  tike  masthead  when  tbe  vessel  oomes  above  the 
koriBooi  of  the  l^hthanse — ^the  nature  of  our  climate  would  not 
aUcnra  greater  elevation  to  be  given  to  the  lights.  It  is, 
tiurefiore^  in  haey  weatlier  Uiat  a  moie  intense  lielit  beootnes 
desimble.  Soboee  fiicnishea  more  than  one  such  li^t.  Amesig 
these  is  the  Dmmmond  Lidbtt,  which  possesses  bolii  advan- 
tages asd  disadvantages  n^en  qipfied  to  lighthouses — the 
prepanderaxm  of  tlie  one  over  ike  odier  not  being,  however, 
very  decided;  and  the  eleotric  light,  which  may  in  time  super- 
aede  all  o&ers  on  the  maxnland^  especially  if  eome  of  the 
inoenpvemences  by  which  it  is  JKXMnnpamed  are  removed,  or 
even  feasened.    ^Qie  neeesaity  for  a  steam-engine,  when  it  is 

Slopfsd,  Tenders  it  inappfioable  on  rock  statkms,  sudh  as  the 
ystene  LighttionBe,  and  the  BeU  Bock. 
]bi  the  employneat  of  the  eleotric  light,  two  very  important 
matters  are  to  be  considered :  the  production  of  the  eleetricity, 
aood  its  tnmsformatiDn  into  Hg^t.  The  most  obvioas  mode  of 
«Seeidng  the  farmer  weuld  be  the  use  of  the  galvanic  battery: 
•nd,  aocofdingly,  iramarons  ezperimenta  ha^e  been  madB  with 
that  cfbjeot.  Among  others,  a  miMt  importast  series,  in  the 
<ientral  workdiops  of  the  Administration  of  LighChonaes  in 
IVaace  fimn  1848  to  1857.  So  far  as  the  mere  pvodadaon  of 
am  intense  Ught  was  oancemed,  the  success  of  these  ezperi- 
saenta  was  <eoiii4»lete.  But  tiie  expense  ofthe  battery  was  very 
^leat,  and  the  irregularity  ^  flie  resulta  obtained  waa  veiy 
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seriouB.  It  was  therefore  oonolnded  that  galvanic  electricity  is 
not  suited  to  the  purposes  of  lighthouse  illumination. 

Within  the  same  period^  a  new  mode  of  obtaining  the 
electric  lights  founded  on  the  production  of  currents  by  mag- 
netic induction,  was  tried  with  great  success.  In  1853, 
Professor  Holmes  made  experiments  on  the  light  obtained  by 
means  of  electro-magnetic  madiines,  which  had  been  used  by 
a  Parisian  company  for  the  decomposition  of  water,  with  the 
object  of  its  constituents  being  used  for  combustion,  but,  com- 
mercially, without  success.  The  apparatus  was  imperfect; 
nevertheless,  the  results  were  very  encouraging;  and  they 
became  still  more  so  when  a  better  apparatus  was  used. 
Holmes's  apparatus  was  tried  at  the  South  Foreland  lighthouse, 
in  1859 :  and  its  performance  was  favourably  reported  on  by  Mr. 
Faraday.  But,  after  some  time,  its  use  was  discontinued  tiiere, 
because  it  was  considered  that  the  light  produced  by  it  might, 
on  account  of  its  great  intensity,  be  visible  when  other  lights 
on  the  same  coast  would  no  longer  be  perceptible,  througb 
foggy  weather:  and  that  vessels  might  thus  be  &tally  led 
astray. 

With  a  magneto-electric  machine,  the  electricity  is  obtained 
by  causing  soft  iron,  round  which  insulated  wire  has  been  coiled, 
to  revolve  in  front  of  one  or  more  permanent  magpets.  The 
inductive  action  of  the  permanent  magnets  causes  temporary 
magnetism  in  the  electro-magnets,  constituted  by  the  son  iron 
on  which  the  insulated  wire  has  been  coiled.  For,  as  the  cir- 
culation of  electric  currents  around  soft  iron  causes  it  to  be 
magnetized,  so  the  magnetization  of  soft  iron  causes  the  circu- 
lation of  currents  round  it,  and  therefore  in  the  insulated  wire 
coiled  upon  it.  When  it  approaches  the  permanent  magnet,  a 
current  in  one  direction  is  generated ;  and  when  it  recedes  from 
it,  and  returns  to  its  natur^  state,  a  current  in  the  opposite 
direction.  A  very  simple  contrivance,  called  a  commutator, 
causes  both  currents  to  proceed  in  the  same  direction,  and 
therefore  to  produce  a  combined  effect :  and  these  currento  may 
be  called  into  existence  so  rapidly,  as  to  render  the  light 
emitted  by  them,  so  far  as  our  senses  are  concerned,  continuous 
and  uniform. 

It  is  obvious  that  the  production  of  light,  in  this  way,  is 
merely  an  example  of  the  correllation  of  the  physical  forces, 
and  of  a  change  of  the  imponderables,  successively,  one  into 
the  other.  Luminous  calorific  and  actinic  rays,  emitted  by  the 
sun — ^it  cannot  ev6r  be  conjectured  how  long  ago^-were  ab- 
sorbed by  the  vegetable  which  gave  rise  to  the  coal :  these,  in  the 
furnace  of  the  steam  boiler,  are  liberated  in  the  form  of  heat: 
this  heat  is  changed  by  the  steam-en^ne  into  motion :  this 
motion  is  changed  into  electricity  by  tiie  magnet :   and  tbia 
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electricity  is  restored  to  its  original  form  of  light,  in  its  passage 
between  the  charcoal  points  of  the  electric  lamp.  It  is  equally 
easy  to  trace  the  changes  which  take  place,  when  the  motion 
of  the  magneto«electric  apparatus  is  produced  by  muscular  force, 
instead  of  by  the  steam-engine. 

It  is  not  necessary  to  use  permanent  magnets,  in  the  de- 
velopment of  electricity  by  means  of  induction.  Recent  experi- 
ments by  Mr.  Siemens  show  that  the  permanent  magnets  may 
be  replaced,  in  such  experiments,  by  electro-magnets.  Ana 
he  even  believes  that  such  a  substitution  would  be  advantageous, 
under  the  supposition  that  the  permanent  magnets  become  im- 
paired in  power,  by  use  in  this  way.  But  both  the  French  and 
English  official  experiments  on  the  applicability  of  the  electric 
light  to  lighthouses,  have  shown  the  contrary  to  be  the  fact. 

Wilde's  magneto-electric  machine  is  intermediate  between 
the  ordinary  magneto-electric  machine  and  that  suggested  by 
Siemens's  experiments.  It  is  constructed  on  a  principle  long 
since  brought  forward  by  M.  Seenin  the  elder.  In  Wilde's 
apparatus,  electricity  is  produced  by  permanent  magnets,  in  an 
armature  which  is  an  electro-magnet  of  a  peculiar  form,  and  is 
made  to  revolve  rapidly.  The  electric  current,  thus  generated, 
in  the  armature,  is  used  to  excite  a  system  of  electro-magnets ; 
and  these  develope  a  more  intense  current  in  a  second  electro- 
magnetic armature,  which  also  revolves  rapidly.  This  second 
current  is  used  to  excite  a  second  system  of  electro-magnets ; 
and  these  develope  a  still  more  intense  and  extremely  powerfiil 
current  in  a  thira  electro-magnetic  armature;  which,  like  the 
others,  revolves  rapidly.  Each  armature  makes  about  three 
thousand  revolutions  in  a  minute ;  and  it  is  the  wear  and  tear 
which  must  arise  from  heavy  masses  moving  with  so  high  a 
velocity  that  constitutes  the  great  objection  to  this  veiy  in- 
genious and  most  powerful  machine. 

Mr.  Holmes's  apparatus  was  transferred  from  the  South 
Foreland  to  Dungeness,  in  1862.  It  was  fixed  over  an  oil  lamp 
apparatus,  lest  any  accident  should  render  it  incapable  of  being 
used.  The  Elder  Brethren  of  the  Trinity  House  refiise  to 
sanction  the  use  of  the  electric  Ught,  unless  when,  in  case  of 
its  fiiilure  from  any  cause,  it  can  be  instantly  replaced  by  the 
ordinary  oil  apparatus.  Moreover,  with  the  electric  Ught,  a 
duplicate  of  every  portion  of  the  apparatus  is  required,  lest  any 
of  it  should  get  out  of  order. 

The  apparatus  at  Dungeness  consists  of  one  hundred  and 
twenty  permanent  magnets  of  about  fifW  pounds  each,  ranged 
on  the  periphery  of  two  large  wheels.  One  hundred  and  sixty 
soft  iron  cores,  surrounded  by  coils  of  insulated  wire,  are  made 
to  revolve  past  the  magnets  one  hundred  times  in  a  minute,  by 
steam  power*    The  streams  of  electricity,  thus  produced,  are 
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oettected  togeiiker  by  HraaziB  of  a  oomniidnitor,  tke  alianHite 
ptwfthnB  and  n^sdre  cmsrentA  bexng  inroi^tiiiio  oae  diiQetion. 
Tho  comdinied  evrrenfe  is  csonvoyed,  by  a  thick  viFe^  frfm  tko 
flngine-li0B8e  to  the  fflvninatrng  vpptoBknA,  wliere  it  fesms  a 
continuons  and  brilliant  spark  between  two  Ataco^i  pcuito, 
wbiok  are  munDtained  at  a  proper  distance  apart  by  meatis  of  a 
balanoe  acnmgementy  and  an  oleofcro-iaagnei^  xouxd  wUck  tlie 
wive  coBs.  The  diarooal  points  are  eimannied  in  ^AnnA  fkree 
hours  and  a  half;  after  whidi  period  they  are  changed, 
wi&oiit  eztingnashing  the  hght,  as  it  is  the  kindling  of  the 
second  pair  which  pots  ont  tiie  finrt.  In  more  jeeonlty  con- 
stmeted  machmes,  a  smaller  nnniber  of  magnets  and  soft  iran 
corns  are  employecL 

JLt  the  eloBB  c^  1859^  experiments  were  oommenoed  fay 
the  French  Inghthonse  Engineers^  witk  an  dectrcMnagnetic 
machine  obtained  from  tiie  Allianne  Compsny.  This  appacatas 
oonsifited  of  fiftynrix  magnets,  distribnted  in  B9?ien  oqvidialani 
phmes,  on  the  angles  of  a  right  ooftagonal  prism.  The  rieot»»- 
magnetic  annatures,  which  were  fixed  on  discs  taming  smmd 
Hie  axis  of  the  prism,  and  were  made  to  xenFolre  by  a  steam-en- 
gine  of  two-horae  power,  paswfffi  betweenJhegrotipeof  magneta. 
The  alternate  ennrents  were  boNmi^t  into  the  same  direction, 
and  nnited  into  one,  without  a  commutator.  Sixteen  chsnges 
of  direction  corresponded  to  ereiy  xorolotiQn  of  4he  disc ;  and 
a  maximam  of  intensity  was  obtained,  when  the  machine  made 
aiNmt  four  hundred  revolntians  in  a  minnte ;  in  which  case^  the 
mnrent  was  reversed  six  thoasmd  four  hnndred  tnnes  Ja  a 
nnnnte. 

The  electric  lamp,  whidi  was  need  with  these  enperimentsij, 
IS  so  oontrired  as  that  the  charcoal  points  approaah  eadi  other, 
according  as  they  are  consumed,  wiihont,  in  any  caoe,  oeming 
into  conl^t.  When  they  are  at  the  proper  distance  apart^  two 
Ibrees,  one  derived  firom  a  spring,  the  ether  from  an  electro- 
magnet, tfaeooil of  whidi is  traversed  by  the  current, balsacp 
nadi  other,and  the  points  remain  at  rest;  bntwhsa^onaceaait 
ef  increased  distance  between  these  ponits,  tike  power  of  the 
eorrei^  is  dimamBhed,  the  spring  oomes  into  aotien^mMl  cnBses 
the  points  to  approadi,  mitil  their  motion  is  stei|q>ed  by  tiie 
^restoration  of  energy  to  tiie  elactro-magneL  Thisapparatnsanay 
be^a^nsted  to  the  power  of  any  given  cnnent ;  luad,  notwitlh- 
8tan<£ng  its  delicacy,  it  has  been  found  to  wwk  with  great 
precision.  Much,  Imrerer,  depends  on  the  aabnse  tf  the 
charooal  points;  dmae  made  fiom  the  dBpotak  sa  the  interior 
of  gas  retorts,  mid  obtained  in  commerce,  do  notffiveoonqilete 
aatiBfaotion,  and  it  is  not  easy  to  obtain  othersof  a  betterkind^ 
and  ooite  free  from  ofajentinn.  The  want  of  homogaMfy  m 
tfae.cmaxcoal  cansea  iwufftant  vsrialdons  in  &b  lig^iiowarer 
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Qaifiorai  the  electric  cusre&t  may  be.  The  same  nyaiioiia  e&ct 
18  produced  hj'vetj  sH^A  aUenitiona  of  the  distance  betwreen 
the  points,  and  by  obangea  of  the  luminous  arch  firom  one  side 
of  the  points  to  another,  an  oocnrrenoe  which  Bometimes  takes 
place.  A  slight  dispUcement  of  the  focns  woold  thiow  the 
lays  too  hi^y  or  depress  them  too  few*  No  diqfkkoement, 
howeyeTy  greater  than  five  mininietreSj  has  been  observed, 
which  weiild  raise  or  depress  the  bandle  of  rays  01%  throajs^h 
two  degrees^  and  the  light  sait  from  the  lighthouse  to  the 
horizon  would  still  foe  in  excess  of  fliat  from  uie  very  best  oil 
apparatus.  A  report  was  made  to  the  Frmioh  gOTcnunent, 
regarding  these  experiments,  in  1863. 

Two  magneto^eleotric  machines  h^re  been  placed  in  the 
double  lighthouse  on  the  Gap  de  la  Hive ;  ttid  other  nations 
are  following  the  example  of  Eaglandand  France,  in:attemptiBg 
&B  introdnoticm  of  the  eleetric  Ught  into  bghthonses* 

The  reports  made  to  bdth  the  English  and  French  govern- 
ments, on  the  apphcaticm  of  the  electric  light  to  lightJncmses, 
in  a  great  degree  ceindde,  and  thcgr  enable  ns  to  form  a  very 
fair  idea  of  the  advantages  and  disadvantages  which  attend  its 
use.  Both  agree  in  the  assertion  that  there  has  not  yet  been 
time  to  form  a  final  judgment  regarding  the  matter. 

Koihing  can  exceed  the  brilliancy  of  the  electric  light;  no 
oflier  li^t  can  compete  with  it.  Facradq^  estimates  its  power 
at  ei^ht  timea  that  of  a  firet-ckss  ordinary  light ;  andhefonad 
that  it  was  oompavable  with  that  of  the  mn^  when  botii  were  seen 
together.  When  eeen  with  the  ordinary  oU^Ught^  the  extinction 
of  the  latter  prodooed  no  perceptible  diminution  of  e&ct,  nor 
its  being  ve-iighted,  any  augmentatioKt.  The  peooliar  blnish 
tint  of  iSbe  eloGtidc  light  is  rather  an  advantage,  since  it  caosm 
it  to  be  more  easily  distingnished  from  ofher  lights.  Bnt  it 
may  be  made  of  any  colour^  and  iniermitteat,  aooording 
to  any  kw.  Its  capability  of  being  instantaneously  extin- 
gnifihed,  and  re-lighted,  at  pleasure,  would  enaible  it  to  be 
used  on  parts  of  the  ooa^  wheve^  on  account  of  the  difficidty 
hitherto  experienced^  of  producing  lights  easity  distinguishabley 
it  has  not  been  found  advisable  to  erect  lighthouses.  The 
same  property  also  fits  it  wellibr  signalling ;  and  it  would  be 
veiy  easy  to  makoiany  bf^iAouse  in  which  it  is  used,  tell  its 
own  number^  by  means  of  certain  periodical  lesEtinctions.  It  is 
«ntire^  firee  from  the  enormous  shadow  cast  by  the  oil  appara- 
tus, its  deseettding  rays  beai^  unabsorbed. 

The  iniensity  of  the  electric  light  is  not,  hc^wever,  so  great 
an  advantage  as  might,  at  first,  be  supposed.  The  oil  light 
now  in  use  can,  as  we  have  said,  be  seen  quite  as  fiur,  in  fine 
weather ;  and  in  fogs,  suflkientl^  dense  to  hide  the  sun,  both 
(become  inviaibile.    But,  when  it  ceases  to  be  visible,  the  engine 
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required  for  obtaining  it  may  be  tnmed  to  good  account  in 
bell-ringings  and  the  production  of  other  sounds  mucb  louder^ 
and  therefore  audible  to  a  much  greater  distance^  than  those 
which  are  possible  with  the  means  at  present  employed. 

It  is  only  in  intermediate  states  of  the  atmosphere  that  the 
electric  light  has  advantages  over  the  ordinary  light.  At  other 
times^  its  intensity  is  considered  by  the  French  engineers^  eveu 
as  a  disadvantages  since  it  causes  the  eye  to  be  dazzled^  and 
therefore  renders  it  incapable  of  seeing  distinctly.  Com- 
parisons have  been  made  between  it  and  a  first-class  oil  light, 
m  hazy  states  of  the  atmosphere ;  and  it  has  been  found  that 
its  advantage  rapidly  dimmishes  as  the  state  of  fog  is  ap- 
proached. Buts  with  the  electric  lights  the  greatest  power  of 
the  rays  may  be  directed  a  Kttle  below  the  horizon^  so  as  to 
give  more  intensity  to  the  plunging  rays ;  which  is  impossible, 
with  the  ordinary  light,  without  reducing  the  distance  at  which 
it  will  be  visible.  And  the  necessity  for  having  a  duplicate 
steam-engine  makes  it  easy,  without  much  additional  expense, 
to  double  the  power  of  the  apparatus,  which  increases  the 
penetrative  capabiUfy  of  the  light.  Thus,  when  an  electric 
light,  of  a  given  power,  in  a  eiven  state  of  the  atmosphere,  will 
be  visible  for  the  distance  of  not  quite  sixteen  kilometres,  a 
light  of  double  the  power  will  be  visible,  in  the  same  state  of 
the  atmosphere,  for  more  than  seventeen  kilometres.  The  light 
of  a  first-class  oil  apparatus,  in  the  same  circumstances,  would 
be  visible  only  for  the  distance  of  about  thirteen  kilometres. 

The  optical  apparatus  required  by  the  electric  light  is  less 
expensive  than  that  which  must  be  used  with  a  light  of  the 
ordinary  kind.  The  optical  apparatus  must,  in  every  case,  bear 
a  relation  to  the  light  in  its  focus ;  and  the  oil  light  is  far 
larger  than  the  electric.  With  the  ordinary  optical  apparatus, 
the  electric  light  would  not  have  suificient  divergence ;  and 
the  rays  would  be  thrown  into  the  form  of  a  ring,  either  whole  or 
broken.  When  an  oil  light  requires  an  optical  apparatus  1*84 
met.  in  diameter,  one  0*80  met.  in  diameter  will  be  large 
enough  for  the  electric  light.  If,  therefore,  a  new  lighthouse 
is  to  be  erected,  there  wul  be,  with  the  electric  light,  a  great 
saving  in  the  item  of  optical  apparatus ;  but,  if  the  electric 
light  is  to  be  substituted  for  the  ordinary  oil  light,  the  aug- 
mentation of  expense,  attendant  on  its  use,  will  be  considerable. 

The  cost  of  the  electric  light,  both  in  its  application  and 
maintenance,  is  very  serious;  though  not  sufficiently  so  to 
justify  its  rejection,  should  it  be  found,  in  other  respects, 
advantageous.  The  Elder  Brethren  of  the  Trinity  House  state 
that  the  cost  of  the  apparatus  which  it  reauires,  and  even  the 
maintenance  of  the  light,  far  exceed  those  of  an  ordinary 
dioptric  light  of  the  first  order.    The  apparatus  at  Dungenesa 
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cost  £6,626  6s.  3d. ;  aad  the  annual  expense  of  maintaimn^ 
tlie  light  is  £724  16s.  4d.  But  they  admit  that,  as  yet,  no 
definite  opinion  can  be  formed  on  this  point.  In  the  report 
made  to  the  French  govemment,  it  is  stated  that,  when  a  first- 
class  hghthonse  is  to  be  erected,  the  cost  will  be  considerably 
less,  if  the  electric  light  is  used ;  that,  if  the  electric  hght  is 
merely  substituted  for  an  oil  light,  there  will  still  be  a  saying, 
though  not  to  such  an  extent ;  and  that  the  cost  of  maintaining 
the  electric  light  is  far  less  than  that  of  maintaining  an  ordinary 
oil  light.  There  can,  however,  be  no  doubt  that  tne  necessity 
for  keeping  duphcates  of  the  apparatus,  including  even  the 
steam-engine  and  boiler,  and  an  oil  apparatus,  ail  ready  to 
work  at  a  mementos  notice,  as  required  oy  the  Trinity  House, 
must  seriously  augment  the  expense,  both  of  first  construction 
and  maintenance.  The  complexity  of  the  apparatus  increases 
the  liability  to  derangement,  and  the  cost  of  repairs.  It  can 
be  worked  only  by  men  of  a  superior  class,  and,  tiierefore,  who 
demand  higher  pay  than  the  ordinary  lighthouse  employes. 
The  engineer,  especially,  who  keeps  the  apparatus  in  order, 
must  be  such  a  person  as  cannot  ^ways  be  had;  and  in  the 
case  of  misconduct,  sickness,  or  death,  it  might  be  difficult  to 
replace  him,  particularly  at  remote  stations.  But  there  is 
nothing  to  prevent  one  engineer  from  having  charge  of  several 
neighbouring  lighthouses. 

The  last  consideration  to  which  we  shall  direct  the  attention 
of  our  readers,  is  the  most  important  of  all — ^the  reliability  of 
the  electric  light.  If  it  cannot  be  entirely  depended  on,  it  can 
never  come  into  general  use  for  b'ghthouses.  It  has,  indeed, 
attained  a  certainty  and  steadiness  that  has  given  entire  satis- 
faction to  the  Elder  Brethren;  nevertheless,  they  insist  on 
precautions  in  using  it,  which  add  very  much  to  the  expense. 
In  justification  of  their  strictness,  in  this  regard,  it  must  be 
admitted  that,  both  in  this  country  and  on  me  continent,  the 
electric  light  has  occasionally  gone  out,  and,  in  some  instances, 
for  not  inconsiderable  periods  of  time.  In  most  cases,  but  not 
all,  these  interruptions  have  arisen  from  neglect  on  the  part  of 
those  in  charge  of  the  apparatus ;  but  this  is  precisely  a  source 
of  failure  which  it  will  always  be  most  difficult  effectoally  to 
gaard  against.  The  management  must  necessskrily  be  carried 
on  in  two  places — the  engine-room  and  light-room.  In  the 
former  there  is  great  danger  of  disarrangement,  or  neglect ;  in 
the  latter,  there  can  be  no  absolute  security  against  some 
unfortunate  accident.  The  electric  lamp  now  in  use,  is,  it  is 
true,  very  certain  in  its  operation;  but  it  is  of  extremely 
delicate  construction,  and  cannot,  without  risk  of  derangement, 
be  committed  to  the  charge  of  inexperienced  and  unskilful 
persons. 
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It  must;  be  borne  in  xnind^  ia  weigliiiig  the  adraniageB  aad 
disadTBoitages  of  the  electric  lights  that  no  new  eontriiranoe 
has  ev>er  been  rendered  perfect^  a6  once.  For  any  o&er  pur^ 
pose  bnt  that  of  a  li^h&oase^  the  electric  light  is  sofficientlj 
reliable ;  and  it  is  amj  because  the  slightest  interraption  of 
the  Sghtj  in  a  lightbonee^  would  be  franght  wii^  tiie  most 
imminent  peril  to  life  and  property^  that  extraordinary  pxte- 
cantions  are  deemed  necessary  by  the  Trinity  House — 
precautions  which  are  rarely  jiu^ed  by  an  aotoal  fidlnre  ol 
the  electric  light,  bnt  which,  from  its  possible  occurrence,  are 
indispensaUe. 

Should  improToment  adrance  so  far,  &at  ih»  electric  light 
wfll  become  entirely  reliable^,  which,  however,  seems  rery  im- 
probable, if  not  impossible,  duplicates  of  at  least  the  more  solid 
portJODS  of  the  apparatus  might  be  dispensed  with,  and  an  oil  ap« 
paratus,  in  conjunction  witii  the  electric,  would  not  be  required* 
The  cost  of  the  fdectric  light  would  then,  most  probably,  be 
less  than  that  of  the  or^nary  oil  Hght;  while  the  advantages 
it  would  secure  would  make  it  gp?eatly  preferable  to  any  otiber 
light  that  could  be  applied  to  l^htiionses. 


THE  LOW  BAROMETER  OF  THE  JLNTAECTIC 

TEMPERATE  ZONK 

BY   BIOHABD  A«  FBOCTOE,   B;A.^  B.B.JUS. 

Thb  great  difficulty  presented  by  the  science  of  meteorology 
lies  in  the  intricate  combination  of  causes  producing  atmo- 
spheric variations,  and  the  impossibility  of  determining,  by 
experiment,  the  relative  efficiency  even  of  the  most  impoiiiaiLk 
agents  of  change.  As  Sir  W.  Hecschel  well  observed,  we  are 
in  the  position  of  a  man  who  hears  at  intervals  a  few  fragments 
of  a  long  history  narrated  in  a  prosy,  unmethodical  manner. 
''A  host  of  circumstances  omitted  or  forgotten,  and  the  want 
of  connection  between  the  parts,  prevent  the  hearer  from  ob- 
taining possession  of  the  entire  hutory.  Were  he  allowed  to 
interrupt  the  narrator,  and  ask  him  to  explain  the  apparent 
contradictions,  or  to  clear  up  doubts  on  obscure  points,  he 
might  hope  to  arrive  at  a  general  view.  Hie  questions 
that  we  would  address  to  nature,  are  the  very  experiments  of 
which  we  are  deprived  in  the  science  of  meteorology .^'^ 

It  is,,  therefore,  but  seldom  in  the  study  of  this  science  that 
we  meet  with  phenomena  to  which  we  can  ass^a  a  definite 

*  Kaemtz*s  Mtteorology, 
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eaose,  or  whiohwe  caa  ezplain  on  simple  prmcaplefi*.  E^ea 
tkose  mBrked  jAaiomaiia  which  appear  most  easily  cefiwaUa 
to  suii{dfi  agenciaa,  present  diflbulneB  on  a  close  investigationj 
wiiich.  compel  na  at  once  to  sooognize  the  efficiency  of  more 
causes  Uma  one.  For  inatance,  the  phenomenon  of  the  trade- 
winds,  as  explained  by  Halley,  appears  at  first  sight  easily 
intell^ble ;  bat  when  we  look  on  iais  ph^iomeson  as  a  port 
merely — as  indeed  it  is— of  the  marreDooslj  oomplez  circa* 
lation  of  the  earth's  atmosphfire — whan  we  come  to  inqndae 
why  these  winds  blow  so  many  daja  in  one  JaiSsade,  and  no 
many  in  another,  or  why  they  do  not  Uow^  oontiaoally  in  mf 
latitude — ^when  we  consider  the  cfaaracter  of  tiieae  winds  as 
respects  moisture  and  tempesatore,  iba  Tadaibion  of  Aa  velocify 
with  whidi  they  blow^aiid  of  the  qnaniiijofaar  they  tonsfer  fin^ 
latitude  to  latitude — we  enooonter  difficulties  which  leqnire  fiur 
their  elnddation  tibe  comparison  of  thooaanda  of  obaervatkras, 
or  which  baffle  all  attempts  at  elucidation. 

There  is,  however,  one  atmospheric  phenomenon — ^that 
which  I  •  have  selected  for  the  subject  of  this  paper — ^whioli 
presents  a  grand  simplicity,  rendmotg  the  attempt  at  a  simple 
sohUoon  somewhat  more  hc^efnl  tiuui  is  usually  the  case  with 
meteorological  phenomena.  The  discovery  of  thiapheDOBienon 
formed  one  of  um  most  interesting  results  of  Captain  Sir  J.  C. 
Bosses  oelehrHbed  eicpedition  to  tiie  Antarctic  Ooeon.  He 
found,  as  tlie  result  of  observations  conducted  during  three 
years,  tiiat  the  mean  barometric  pressure  varied  in  the  following 
manner  at  the  latitudes  and  places 
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We  see  here  a  gradual  increase  of  barometric  pressure 
from  the  equator  to  about  80^  south  latitude^  and  from  this 
point  at  first  a  OTadual  diminution — so  that  in  aboat  40^  south 
M^i^V  -we  find  the  same  pressure  aa  at  the  equator^  and 
tibaoce  a  more  rapid  diminution.    The  rate  of  change  is  illus* 
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tnted  {^phically  id  Fig.  1,  whioh  represents  the  height  of  the 
bu^meter  above  2S|  inches  for  different  soatherc  httitades. 
In  the  northom  hemisphere  there  is  a  similar  increase  of 
pressure  as  we  leare  the  equator,  a  maximam  is  there  also 
attained  in  abont  Utitade  3<r ;  bat  from  Uiis  point  towards  the 
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There  are  minor  irregnlarities  in  this  table,  due,  doubtless, 
to  local  pecnliarities,  the  arrangement  of  land  and  water  being 
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so  much  more  complicated  in  the  northern  than  in  the 
southern  hemisphere.  Neglecting  these  (as  in  Fig.  2,  which 
represents  for  uie  northern  hemisphere  the  relations  corre- 
sponding to  those  exhibited  for  the  southern  hemisphere  in 
Fig.  1)^  we  see  that  there  is  a  much  greater  resemblance 
between  the  rise  and  fall  of  barometric  pressure  as  we  proceed 
northwards  than  as  we  proceed  southwards.  In  fact^  the  curre 
is  almost  exactly  symmetrical  on  either  side  of  80^  north  lati- 
tude to  the  equator  on  one  side^  and  to  latitude  60^  on  the 
other.  From  60^  the  pressure  continues  to  diminish  for  awhile^ 
but  appears  to  attain  a  minimum  in  about  latitude  73%  and 
thence  to  increase.  In  the  southern  hemisphere,  if  there  is 
any  corresponding  minimum,  it  must  lie  in  a  latitude  nearer  the 
south  pole  than  any  yet  attained. 

The  most  marked  feature  in  the  comparison  of  the  two 
hemispheres  is  the  difference  of  pressure  over  the  southern 
and  northern  zones,  between  latitudes  45^  and  75^.  This  is  a 
peculiarity  so  remarkable,  that  for  a  long  time  many  meteoro- 
logists considered  that  the  observations  of  Captain  Boss  were 
insufficient  to  warrant  our  concluding  that  so  important  a 
difference  really  exists  between  the  two  hemispheres.  But 
not  only  has  Captain  Maury — ^&om  a  comparison  of  7000  ob- 
servations— confirmed  the  results  obtained  by  Boss,  but,  in 
meteorological  tables  published  by  the  Board  of  Trade,  the 
same  conclusions  are  drawn  from  115,000  observations,  taken 
during  a  period  of  no  less  than  18,000  days.  In  fact,  it  is 
now  shown  that  the  difference  is  yet  greater  than  it  had  been 
supposed  to  be  from  the  observations  of  Captain  Boss.  From 
a  comparison  of  observations  made  in  the  Antarctic  Seas  with 
those  of  Captain  Sir  Leopold  McClintock,  it  appears  that  the 
average  difference  of  barometric  height  in  the  northern  and 
southern  zones,  between  latitudes  40^  and  60%  is  about  one 
inch.  Figs.  1  and  2  exhibit  a  relation  midway  between  these 
later  results  and  those  tabulated  above. 

Assuming  an  average  difference  of  only  three-quarters  of 
an  inch  in  the  northern  and  southern  zones,  between  latitudes 
40^  and  60^,  let  us  consider  what  is  the  difference  of  pressure 
on  these  two  zones  of  the  earth's  surface.  The  area  of  either 
zone  is  21,974,260*5  square  miles,  and  the  pressure  on  a  square 
mile  due  to  a  barometric  height  of  three-quarters  of  an  inch 
is  about  670,000  tons,  therefore  the  pressure  on  the  northern 
zone,  between  the  latitudes  named,  exceeds  the  pressure  on 
the  southern  zone  by  no  less  than  14,500,000,000,000  of  tons. 
Including  all  latitudes  within  which  there  has  been  ascertained 
to  be  a  difference  of  barometric  pressure  in  the  two  hemi- 
Bpheres^  we  shall  probably  be  within  the  mark  if  we  say,  that 
the  atmospherical  pressure  on  the  northern  hemisphere  is 
vol*  XI. — 1S(0.  Y.  z 
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20,000,000^000,000  tons  greaiaer  ihaa  tKe  ahiuMpbeiical  pres- 
scae  on  the  sontbem  hexmapheire. 

Sudx  a  pecnliarity  as  this  may  almost  deserve  to  be  spoken 
of  in  the  tmns  applied  by  Sir  J.  Qszschel  to  the  distributioQ 
of  land  and  water  upon  our  eactihj  it  is  ''ma$8we  enongh.  to 
call  for  mention  aa  an  asironomieal  Jkcdwre.^'  I  pccpoae  to 
examifie  two  theories  whieh  haye  been  snggested  in  explana- 
tion of  this  feature  of  the  earth's  envelope*  These  theories 
are  founded  on  local  peculiarities,,  and  the  faainre  oonsideoed 
appears  as  a  dyfomniccd  one — that  is,  as  a  pecidiarity  resolting 
mmi  statea  of  motion:  in  the  aerial  envelope.  I  Aall  eikdea^cfaar 
to  establish  a  theory  founded  on  a  consideration  of  the  earth's 
mass  ag  a  whole,  and  presenting  the  atanoqpheric  feature  in 
question  as  a  statical  one. 

The  first  theory  I  haye  to  notice  ia  ene  founded  <m  the 
configuration  of  land  and  water  n^n  the  novthem  and 
soathem  hemispheres  of  the  earth's  globe*  In  the  northern 
hemisphere,  and  more  eiq>ecially  in  that  part  of  the, northern 
hemisphere  in  which  barometrical  observations  have  been  most 
persiatently  and  sj^ofeematically  conducted,  there  is  mnck  skore 
land  than  in  the  southern  hemisphere.  Now  baroBketrical 
observations  are  referred  to  the  aea-levei,  and  observations 
made  in  Europe  and  America  may  be  consideced  as  refevred  to 
the  level  of  the  northern  parts  of  the  Atlantie  Ocean.  It  is 
argued  that  the  North  Atlantic,  compared  with  southern 
oceans,  is  little  more  than  ''a  large  lake,  having  elevated 
banks  east  and  west/'  "  PracticaUy,  the  air  there  is  a  portion 
of  the  solid  globe,  so  that  the  nnconfined  air  wiH  rest  upon 
and  rise  above  the  former,  ae  if  it  were  solid  and  a  portion  of 
the  earth;  so  that  the  aiHatude  of  the  air  over  the  North 
Atlantic  will  be  increased  some  hundreds  of  feet,  and  the 
barometer  at  the  sea-level  will  be  pressed  upon,  not  only  by 
the  free  air  clear  of  the  earth's  bouka^  but  also  by  the  air 
confined  in  the  basin,  much  as  if  the  air  were  at  the  bottom  of 
a  mine."* 

Presented  in  the  above  form,  the  theory  that  the  higher 
northern  barometer  is  due  to  the  contour  of  the  northern 
hemisphere  scarcely  deserves  serious  comment.  To  apenk  q£  the 
confined  air  of  the  North  Atlantic  Ocean  is  surely  xmreasonable. 
An  ocean  2000  miles  across^  swept  by  more  frequent  storms 
than  are  experienced  in  any  other  part  of  the  globei  cannot  be 
very  aptly  compared  to  '^  the  bottom  of  a  mine."  An  inelastic 
fluid  flowing  steadily  over  a  rugged  surface  shows  no  trace,  or 
but  the  slightest  trace,  g£  the  nature  of  that  surfiice  by  any 
variations  of  its  own  level.     But  it  is  still  lass  conceivable 

•  From  a  letter  acUreiwd  to  the  «£tar  of  tiki  JAemmrnm,  bj  Dr.  lEL 
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tliat  an  dlastie  "Bvad.  slicmld  be  nxflnenced  in  tlie  maimer  sag- 
ge&rted.  In  fact^  if  tUs  happened  we  Blionld  no  longer  be 
enabled  to  deitermme  film  beigbts  of  mountains  bj  barometric 
observvSions ;  for  according  to  tbe  ^beory  tbe  air  sbonld 
extend  to  a  greater  beigbt  above  moimtams  than  above  plains; 
and  as  regards  comparison  between  a  barometer  at  the  foot  of 
a  moimtom  and  one  at  tbe  sammit^  we  might  argoe  that  the 
barometer  in  the  ralley^  compared  with  a  barometer  at  the 
same  level  in  a  plane  district^  ''is  pressed  npon^  not  only  by 
tbe  air  dear  of  the  mountain  tops^  but  also  by  the  air  confined 
within  the  valley /'  so  that  the  altitude  over  the  valley  is 
greater  by  some  famidreds  of  feet  than  the  altitude  over  a 
plain  at  fiie  same  level  ae  the  vaBey;  and  thus^  before  we 
could  determine  the  height  of  the  mountain  above  the  level  of 
the  plain^  we  should  have  to  determine  the  exact  effects  due  to 
the  confinement  of  the  air  in  the  vbQ^.  We  know  that,  on 
the  contrary,  the  average  barometric  pressure  in  the  most 
confined  vaUey  does  not  difier  appreciably  from  the  average 
pressure  over  the  most  widely  extended  plain  at  the  same 
level- 

We  may,  however,  reasonably  inquire  whether  the  presence 
of  continents  in  the  northern  hemisphere  might  not  operate  in 
another  manner.  If  we  place  any  mass  within  a  vessel  con- 
taining finid^  it  is  clear  that  we  increase  Ae  fluid  pressure  over 
every  point  of  the  vesseFs  bottom,  because  this  pressure 
depends  wholly  on  the  depth  of  the  bottom  below  the  level  of 
the  fluid,  and  the  level  rises  when  any  solid  substance  is  placed 
within  the  vessel.  Now  if  we  suppose  a  globe  covered  all 
over  by  water  to  be  surrounded  by  a  perfectly  uniform  atmo- 
spheric envelope,  the  mean  pressure  of  this  envelope  at  the 
water-level  would  certainly  be  increased  if  continents  were 
supposed  to  be  raised  in  any  manner  above  the  surfiice  of  the 
water;  and  if  the  atmosphere  over  one  half  of  such  a  globe 
were  supposed  to  be  prevented  in  any  way  from  mixing  freely 
with  the  atmosphere  over  the  other  half,  then  it  is  dear  that 
the  mean  pressure  at  the  water-level  would  be  greatest  on  that 
half-globe  over  which  the  most  extensive  and  highest  conti- 
nents had  been  raised.  On  the  assumption,  then,  of  some 
sudi  arrangement  over  our  own  earth — an  arrangement,  that 
is,  which  should  prevent  the  northern  air  from  mixing  with 
the  southern — one  might  see  in  the  northern  continents  a  true 
canxse  of  increased  barometric  pressure  at  the  sea-level  of  the 
northern  hemisphere. 

We  have,  however,  not  only  no  evidence  that  such  an 
nrrangement  exists,  but  very  strong  evidence  of  an  atmospheric 
circulation  which  carries  air  from  hemisphere  to  hemisphere, 
and  mixes  in  the  most  intimate  manner  the  whole  mass  of 
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gases  which  form  the  earth's  atmospheric  envelope.  The 
whole  question  of  the  circalation  of  the  air  is  investigated  in 
Mamy's  interesting  work  on  the  Physical  Oeography  of  the 
Sea,  and  he  appears  to  establish  in  the  most  convincinfir 
manner,  the  interchange  of  air  between  the  northern  and 
southern  hemispheres. 

And  even  if  we  could  assume  that  the  atmospheric  covering 
of  any  portion  of  the  eartVs  swcbce  was  in  any  way  preventea 
from  passing  freely  to  other  regions^  yet  the  cause  assigned 
would  be  inadequate  to  account  for  the  difference  of  barometric 
pressure  actually  existing  between  the  two  hemispheres.  All 
the  land  above  the  sea-level  in  the  northern  hemisphere,  if 
uniformly  distributed  over  the  surface  of  that  hemisphere 
would  be  raised  to  a  height  of  less  than  200  feet  above  the 
present  sea-levelj  and  the  actual  difference  of  level  correspond- 
mg  to  the  observed  difference  of  barometric  pressure  is  more 
than  four  times  as  cfreat. 

Passing  over  wis  theory  as  neither  consistent  with  the 
known  laws  regulatine  the  motions  of  elastic  fluids,  nor  suffi* 
cient  even  if  the  consideration  of  those  laws  were  neglected, 
we  come  to  the  theory  suggested  by  Captain  Maury — a  theory 
deserving  of  much  more  attentive  consideration*  I  shall  quote 
his  own  words,  as  the  fairest  method  of  presenting  his  theory ; 
after  stating  the  observed  difference  of  a  barometric  pressure 
in  the  two  hemispheres,  and  mentioning  the  expulsion  of  air 
from  the  northern  hemisphere  as  the  cause  of  this  difference, 
he  writes : — "  To  explain  the  great  and  grand  phenomena  of 
nature,  by  illustrations  drawn  from  the  puny  contrivances  of 
human  device,  is  often  a  feeble  resort,  but  nevertheless  we 
may,  in  order  to  explain  this  expulsion  of  air  from  the  watery 
south,  where  all  is  sea,  be  pardoned  for  the  homely  reference. 
We  all  know,  that,  as  the  steam  or  vapour  begins  to  form  in 
the  tea-kettle,  it  expels  air  thence,  and  itself  occupies  the 
space  which  the  air  occupied.  If  still  more  air  be  applied,  as 
to  the  boiler  of  a  steam-engine,  the  air  will  be  entu^ly  ex- 
pelled, and  we  have  nothing  but  steam  above  the  water  in  the 
boiler.  Now  at  the  south  over  this  great  waste  of  circumfluent 
waters,  we  do  not  have  as  much  heat  for  evaporation  as  in  the 
boiler  or  the  tea-kettle ;  but,  as  far  as  it  goes,  it  forms  vapour, 
which  has  proportioncUely  precisely  the  samei  tendency  thiSb  the 
vapour  in  the  tea-kettle  has  te  drive  off  the  air  above,  and 
occupy  the  space  it  held.  Nor  is  this  all«  This  austral 
vapour,  rising  up,  is  cooled  and  condensed.  Thus  a  vast 
amount  of  heat  is  liberated  in  the  upper  regions,  which  goes 
te  heat  the  air  there,  expand  it,  and  tiius  by  altering  the  level, 
causes  it  to  flow  off." 

The  theory  thus  divides  itself  into  two  parte :  we  have  first 
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the  expulsive  effects  due  to  the  vapour  raised  from  sonthem 
oceans;  and^  secondly^  the  expansive  effects  dne  to  the 
liberation  of  heat  as  the  vapour  is  condensed.  Now  I  wonld^ 
in  the  first  pl<M3e,  submit  that  we  cannot  assign  to  the  second 
cause  the  effects  here  considered.  The  amount  of  heat  liberated 
as  the  vapours  rising  from  southern  oceans  are  condensed  is 
undoubtedly  great,  but  it  cannot  be  more  than  the  equivalent 
of  the  amoimt  of  heat  rendered  latent  as  the  vapours  are 
formed,  and  therefore  the  expansive  effects  due  to  the  liberation 
of  heat  cannot  be  greater  than  the  contrary  effects  due  to  the 
prior  imprisonment  of  heat.  It  is  quite  true,  and  has  been 
accepted  as  the  undoubted  explanation  of  many  climatic  effects, 
that  if  vapour  be  raised  in  one  place  and  condensed  over 
another,  then  the  temperature  of  the  air  over  the  latter  place 
is  raised.  But  when  we  have  to  consider  a  phenomenon 
extending  over  a  zone  twenty  or  thirty  degrees  in  width,  we 
cannot  argue  in  this  manner.  Nay,  it  is  necessary  to  the  force 
of  Maury's  second  cause  that  the  condensation  of  vapour 
should  take  place  over  the  very  zone  in  which  the  vapo- 
risation is  proceeding.  To  assign  similar  effects  to  both 
processes,  is  to  require  that  the  winding  up  and  the  loosening 
of  the  spring  should  take  place  in  the  same  direction. 

Whatever  effects,  then,  are  due  to  the  constant  evaporation 
ffoing  on  in  the  southern  hemisphere  must  not  be  derived 
from  changes  of  temperature.  So  far  as  these  are  effective  at 
all,  they  must  depena  on  the  excess  of  evaporation  over  con- 
densation (since  the  excess  cannot  possibly  lie  the  other  way), 
and  therefore  represent  diminution  of  heat  or  increase  of 
pressure,  the  contrary  effect  to  that  we  have  to  account  for. 
We  have,  therefore,  only  to  consider  the  first  cause  mentioned 
by  Maury ;  that  is  the  expulsive  effects  due  to  the  formation 
of  aqueous  vapour. 

At  first  sight,  this  process  of  expulsion  appears  simple 
enough,  and  seems  further  to  coincide  with  many  well-known 
phenomena.  The  theory  supposes  that  over  a  wide  zone  of 
the  southern  hemisphere  aqueous  vapour  is  continually  rising; 
that  as  it  rises  it  displaces  in  part  the  heavier  air  over  these 
regions ;  and  that  equiUbrium  being  thus  disturbed,  the  excess 
of  air  flows  off  continually  towards  the  equator.  Now  wo 
know  that  the  prevailing  surface-winds  over  that  zone  of  the 
southern  hemisphere  in  which  the  barometer  exhibits  the 
peculiarity  we  are  considering,  blow  from  the  equator ;  that  is, 
they  tend  to  sweep  the  lower  strata  of  the  atmosphere  towards 
the  south  pjole.  They  therefore  tend  to  increase  the  quantity 
of  humid  air  in  high  southern  latitudes.  We  know  also  that 
the  prevailing  upper  currents  over  the  southern  zone  we  are 
considering,  blow  towards  the  equator.    They  tend,  therefore^ 
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to  cany  tlie  drier  portion  of  the  air  townrds  the  eqsator* 
All  this  seems  in  accopdanoe  with  Manrj^s  tlieoiy,  and^  indeed^ 
if  tlie  prevailing  upper  and  lower  corrente  flowad  in  diiectionfi 
oaatrary  to  those  indicated^  the  theory  would  isll  at  onoe. 

Again^  although  we  find  no  evidence  in  baromeinc  pneaave 
over  the  south  tropical  zone  of  that  ineoraase  which  Manty's 
theozy  would  lead  us  to  expect  (since  the  suiplns  air  is  canaed 
first  to  i2iis  aone)j  yet  it  might  be  aargued  that  the  surplus  is  ao 
distrilKitedf  as  to  appear  in  anotihOT  way.  It  is  eridBnt  that  if 
the  atmospheric  envelope  normally  if>pertaining  to  the  sonthem 
hemisphere  were,  throuj^  the  effects  of  the  oaoaes  asagned  hy 
Maniy,  iueresBed  in  extent,  this  increase  might  show  itaal^  Bot 
in  an  incresae  of  pressure  over  the  south  tropical  cone — thaifc 
is,  not  in  aa  increase  of  height  there — but  in  the  eztenaion  of 
the  surplus  atmosphere  into  the  natihem  hemisphere.  This 
would  be  shown  by  the  extension  of  the  southern  trade-^winds 
to  or  beyond  the  eouator,  so  that  the  (so-caUed)  equatorial 
sone  of  calms  shoula  Ue  north  of  the  equator.  As  this  is 
really  the  position  occupied  by  the  heLi  of  calms,  Mauiy^s 
theory  appears  to  gain  additional  force  by  the  coincidenoe. 

Another  argument  may  be  drawn  from  the  analogy  of  tiie 
low  barometer  in  moist  weather.  In  fact,  it  is  well  known  that 
Delac  explained  this  phenomenon  in  a  manner  precisely 
accordant  with  the  views  expressed  by  Maury. 

De^ite  the  appar^it  force  of  these  arguments,  and  othera 
that  might  be  adduced,  it  will  not  be  difficult,  I  think,  to  show 
that  neither  is  Mauiy^s  theory  consistent  with  known  physical 
laws,  nor  (passing  over  this  objection)  is  the  theory  sufficient 
to  account  for  the  grand  phenomenim  under  consideration. 

It  is  quite  true  that  a  volume  of  aqueous  vapour  weighs  lesa 
than  im  equal  volume  of  air ;  it  is  equally  true  that  a  volume 
of  moist  air  weighs  less  than  an  equal  volume  of  dry  air  at  the 
same  tension.  But  water,  quietly  evaporatbig  in  the  open  air, 
does  not  displace  the  air,  but  penetrates  into  its  intersticea^ 
according  to  the  well-established  law  regatatiag  the  mixture  of 
vapours.  The  aqueous  VE^ur  which  thus  intimately  mixes 
itself  with  tibe  air  prodnces  no  effect  whatever,  either  by  ita 
weight,  <ff  by  its  elastiGiiy,  on  the  movemeots  of  the  atmosphere. 
The  experiments  of  Gay-Laflsac,  Dalton,  and  others,  haire  long 
since  proved  that  the  actaal  etEdGbA  of  the  quiet  evaporation  q£ 
water  ai»e  those  here  described.  It  is  on  ihis  account  that 
Deluc^a  hypothesis  in  explanation  of  ike  fall  of  the  banaMoter 
when  the  air  is  moist  is  now  no  longer  aeoeptod.  It  haa  been 
shown  thfldi  the  ohaaved  fiUl  is  not  doe  to  the  mojatness  of  the 
aar,  but  to  increase  of  temperatuM.  Hot  winds  bring  (in 
Europe)  moist  air,  and  thus  moist  air  and  a  low  barometer  are 
found  to  be  ceexistaEit  phenomena,    Bnt  they  are  not  aa  the 
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leLtt&cm.  of  caoae  and  e/BooL  In  fihci,  in  Tftm  HoBand,  where 
hot  winds  bring  dry  air,  we  find  the  barometer  iow  when  lihe 
air  18  dry. 

It  6A0WB  frcMA  wiiMt  has  jvst  been  sni  «f  i2ie  maoner  in 
whiA  aqaeova  vapeor  asBodatoa  itself  with  air,  that  aiimo- 
qiheiio  presBnre  ia  iaoreased  inetend  of  diminnbed  by  the 
proeeBS  ii  <fai0t  empofation,  ainoe  ike  weight  of  the  Tapoar  is 
added  to  that  of  the  air.  llievefoiv,  aU  ihin^  beuig  equal,  we 
Aovld  eaqieet  to  find  the  baiometer  higher  m  the  sonthem  or 
watery  keauf^iere  Ham,  in  the  mortihenu 

It  might  seem  mmeeessary  to  oonsider  MaxDy^s  theoxy 
further,  b«t  as  some  donbts  may  stiU  remain  whether  some 
prooeaB  cf  the  kind  coneeiTBd  by  him  may  not  take  phioe^*  I 
proceed  to  consider  the  efficimkcif  ^  each  a  proceas  to  aooeimt 
for  ibe  great  pheoamenon  we  aira  deafing  wiSh. 

It  must  be  remembered,  in  tiie  first  place,  that  the  theory 
reqmres  that  thov  shonld  be  a  graator  volume  of  mixed  air 
aRod  vapour  over  the  sonthem  temp^ute  zone,  ttan  there  is  m 
the  eorresponding  northern  sone,  otherwise  &erewonld  not  be 
that  continual  overflow  towards  the  equator  which  is  required 
by  the  theoiy .  60  fi»r  as  it  goes,  tins  inerement  of  volume 
imfdiee  an  xncrsm^  of  weight.  Hie  increase  of  volume  is 
more  than  oompensaited  (in  theoiy)  by  dimimition  of  specific 
gravity,  but  it  nmrt  be  held  in  mind  that  the  increase  of 
ypcAmme  has  to  be  accounted  fiar  by  the  theory  ««  well  as  the 
difierence  in  barometric  pressure. 

Again,  the  theory  requires  that  the  upper  regions  of  air 
fiihould  be  diy,  for  it  is  the  upper  air  thait  is  carried  towards  the 
equator;  and  if  this  air  were  moist,  we  diould  no  longer  have 
the  different  proportions  of  moiBt  and  dry  air  which  are 
required  by  the  theory.  We  muM  have  an  aggpregation  of 
moMt  air  in  high  southern  latitudes,  and  of  diy  air  towards  the 
equator. 

Again,  we  nrast  call  to  mind  that  one-^half  of  the  northern 
hendsphere  is  covered  by  water,  asid  a  part  of  the  southern 
hemii^jhere  is  not  so  covered,  so  that  the  effects  suggested  by 
Maory  are  (1)  not  peculiar  to  tbe  southern  hemisphere,  nor  (2) 
do  they  prevml  over  the  whole  of  that  hemispkBre. 

Lastly,  we  nmst  remeattber  that  the  process  c(Hiceived  by 
Kaory  must  be  whoDy  lor  principaly  a  diurnal  proeess,  and  so 


the  low  tarooMtxio  pmwme  near  the  equator,  eompaead  witk  that  nearilie  tropie% 
ft  prooBW  ■ndbyr  to  tiiftt  «Diioflmd  bj  Ktaiy.  ooly  depending  on  tfks  notm  of 
heia  near  the  eqaatov.  I  omtnot  hut  a^ree  wMi  tfaaaa  metoiiuiuyrti  nffao  oeoiideap 
thai  the  nolieatrf  any  mpweiabb  mpj^m^  of  Ihe  wir  bf  ^Lb  Mng  vapour  tf 
water  ia  ft  mninken  one.  But  whetbOTitbaaoornotiitkeTidanttfafttHiHeBQhera 
yitm  voold  tmfake  a  rtgobr  inmaiii  6[  yiomniu  from  €lia  equator  to  Um 
aateroiio>pole^  aad  flMonfore  w  oppeaed  to  Xanrf^  esplnnslion. 
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oan  only  take  place  (on  an  average)  cfver  one  half  of  tho- 
southern  zone  at  any  one  time* 

All  these  considerations  tend  to  diminish  very  importantly 
the  efficiency  of  the  cause  assigned  by  Manry.  Let  ns,  how» 
eyer^  consider  what  is  the  ma-rimnm  valne  that  efficiency  could, 
have  if  all  these  circumstances  were  neglected*  We  shall  see 
that  even  in  this  case^  which  assigns  an  effidency  at  least  three: 
or  four  times  as  great  as  would  be  consistent  with  actual  beta, 
we  shall  still  find  the  cause  assig^ued  by  Mauiy  inadequate  to 
the  production  of  the  phenomenon  under  consiaeration. 

The  greatest  weight  of  aqueous  vapour  which  is  ever 
present  in  a  given  volume  of  air  is  equivalent  to  about  ose**- 
sixtieth  part  of  the  weight  of  the  air.  Now,  if  we  snppoee 
the  barometer  at  thirty  mches,  and  the  whole  column  of  air 
above  the  barometer  to  be  impregnated  with  air  in  the  above^ 
named  proportion — a  view  very  favourable  to  the  theoxy,  since 
the  cold  of  the  upper  regions  of  air  largely  diminishes  tiie  pro* 
portionate  weight  of  aqueous  vapour — ^it  is  clear  that  one* 
sixtieth  part— *or  half  an  inch— *of  the  barometer's  hmght  is 
due  to  the  presence  of  aqueous  vapour.  Now,  at  mean 
tensions  the  specific  gravity  of  aqueous  vapour  is  about  three- 
fifths  of  the  specific  gravity  of  air,  so  that  the  proportion  of 
one-sixtieth  part  of  weight  corresponds  to  a  proportion  of 
one-thirty-sixth  part  of  volume ;  in  other  words,  our  column 
of  air  owes'one-thirfy-sixth  part  of  its  height  to  the  presence 
of  aqueous  vapour.  If  we  suppose  this  thirty-sixth  part  to 
flow  off — ^not  from  the  upper  regions  only,  but  in  such  a 
manner  that  one  complete  thirty-sixth  part  of  the  volume  of 
the  column  should  pass  off — ^then,  instead  of  standing  at  a 
height  of  thirty  inches,  the  barometer  would  stand  at  a  height 
of  29^  inches,  less  by  only  one-third  of  an  inch  than  the 
height  of  29i  inches  due  to  the  diy  air  alone.  Now^we  cannot, 
in  accordance  with  Maury's  ilieory,  legitimately  add  the 
five-sixths  of  an  inch  of  barometric  pressure  to  the  height  of 
the  barometer  under  a  neighbouring  column.  For  we  have  no 
evidence  to  show  that  the  air  assumed  to  be  expelled  from  the 
southern  temperate  zone  is  heaped  over  the  southern  tropical 
zone ;  on  the  contrary,  we  have  a  barometer  in  the  latter  zone 
not  quite  so  high  even  as  the  barometer  in  the  corresponding 
northern  zone.  Therefore  if  air  is  expelled  in  the  manner 
supposed  by  Maury,  it  must  be  distributed  over  a  very  much 
greater  portion  of  the  globe's  surface  than  it  had  been  expelled 
from.  Hence,  returning  to  our  imaginary  column  of  air,  but 
a  small  fraction  of  the  five-sixths  of  an  inch  due  to  over- 
flow must  be  added  to  the  barometer  under  a  neighbouring 
air-column.  The  latter  barometer  originally  at  29|  may  be 
fairly  assumed  to  rise  at  most  to  about  29^  inches.    We 
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Iiave,  then^  a  difference  of  29^ — ^29  j-  inchee,  or  two-tbirds  of 
an  inch ;  so  that  despite  all  the  opposing  considerations  we 
have  neglected,  we  still  have  a  dmerence  less  by  one*third 
than  that  for  which  we  have  to  account ;  and,  indeed,  so  far  as 
the  comparison  between  the  northern  and  southern  temperate 
zones  is  concerned  (and  this  is  the  true  question  at  issue), 
wo  are  only  entitled  to  consider  the  third  part  of  an  inch  lost 
by  overflow,  as  the  true  measure  of  the  efficiency  of  this 
cause* 

So  far  as  I  am  aware,  the  theory  I  am  about  to  present  in 
explanation  of  the  phenomenon  of  a  low  antarctic  barometer, 
is  original.  It  is  sufficiently  simple; — ^perhaps,  if  we  remember 
how  very  seldom  physical  phenomena  admit  of  a  simple  expla* 
nation,  one  may  say  that  the  theory  labours  under  the  dis* 
advantage  of  simplicity. 

It  is  obvious  that  the  centre  of  gravity  of  the  solid  por- 
tion of  the  earth's  globe  lies  somewhat  to  the  south  of  the 
centre  of  figure.  This  arrangement  has  long  been  accepted 
as  the  explanation  of  two  remarkable  geographical  features— 
the  prevalence  of  water  over  the  southern  nemi^phere,  and  the 
configuration  of  nearly  all  the  peninsulas  over  the  whole  globe. 
Whether  or  not  those  parts  within  the  antarctic  regions  which 
have  not  yet  been  explored,  are  occupied  by  land  (chiefly)  is 
a  question  which  has  little  more  bearing  on  our  views  respect- 
ing this  point,  than  has  the  counter  question — whether  the 
unexplored  north-polar  regions  are  or  are  not  occupied  by  a 
north-polar  ocean.*  Supposing  these  arrangements  to  exist, 
it  is  evident  that  they  form  mere  local  peculiarities.  The 
general  tendency  of  water  towards  the  southern  hemisphere  is 
very  obvious,  and,  so  far  as  I  am  aware,  no  other  explanation 
of  the  peculiarity  has  ever  been  offered  than  that  founded  on 

*  G»ptMn  Mauj  holds  fhe  aiBrmatiTe  on  both  pointt.  I  hare  already  had 
oooatbn  to  disouM  m  thaie  pa^  his  theory  of  a  tid€d  north-polar  ocean,  and  I 
think  the  theonr  oumoi  be  maintained.  Bat  the  theoiy  of  a  polar  ooean  oom- 
mnnicating  witn  the  Atlantic  and  Pacific  is  a  suffidentlj  probable  one.  The 
theo>7  of  an  antaretto  continent  ia  hardly  in  the  same  position,  since  antarctic 
czploiations  hare  giten  us  bnt  fiunt  indications,  here  and  there^  of  the  habitudes 
of  the  south-polar  regions.  But  I  may  note,  in  passing,  a  rery  singular  argument 
used  by  Captain  Maury  in  farour  of  the  existence  of  such  a  continent.  He 
sfates  it  as  a  physical  law  that  land  is  scarcely  erer  antipodal  to  land;  "therefore,** 
he  says,  "  since  the  north-polar  reaions  are  probably  occupied  by  a  rast  ocean, 
the  iovth-polar  regions  are  probably  ooeupiiid  by  a  Tast  continent."  He  seems 
t^  ibfgft  that  it  by  no  means  follows  that  oecaiise  land  is  seldom  antipodal  to 
land,  water  should  seldom  be  antipodal  to  water.  Since  the  extent  of  water  is 
nearly  three  times  that  of  land,  it  is  absolutely  necessary  that  nearly  two-thirds 
of  the  water  should  bo  antipodal  to  water.  The  supposed  peonllarity  that  nearly 
aU  the  land  is  antipodal  to  water  (one-twenty-serenth  only  being  antipodal  to 
land),  is  in  realit;|r  no  peculiarity  at  all.  It  would  haye  been  far  more  singular  if 
any  large  proportion  ox  the  land  (which  occupies  little  more  than  one-fourth  of 
the  globe)  had  been  antipodal  to  land. 
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a  eMght  dispIaeesMnt  aontliwaHs  of  tiis  eaitb't  oestra  a( 
gnnit^.  If,  thm,  C  i*  tbe  cento*  of  the  black  circle  in.  Fi;.  3, 
repreeenlMig  the  solid  part  trf  tfas  earth,  tke  oeutva  ot  yraTity 
of  this  part  liw  (in  tlie  f^.)  di^htlr  Mow  0— botwoen  C  aad 
C,  let  OB  nij^pMS. 

Now  -we  see  tkmt,  owing  to  this  sfigkt  Umpiaoeiaemt,  tto 
wateiy  «iiTelope  of  tiie  ear&  teuda  Beatfawa<d.  If  the  earth 
were  a  pecfeotly  uniform  spheroid,  it  is  clear  that  tlwre  woold 
be  a  tendency  to  some  sacn  arrangement  aa  is  represented  [oa 
a  greatly  ezaggentod  icale)  in  Mg.  3,  in  which  the  shaded 
part  represents  Hia  sea — dhat  is,  a  Ae&  of  water,  diidcer 
towards  &e  sooth,  woold  snmwnd  Ute  8(£d  eartb.  for  onr 
present  pnipose  it  is  saffioieat  to  ocmader  Him  sn^oeed  ar- 
rangement, as  minor  ineqnalitieB  of  the  earth's  sat&oe-eaiitoar 


hare  cleaily  nothing  whaterer  to  do  witb  tin  phenomenon  we 
ore  cODsideriBg. 

Let  C  be  Uie  oaotoe  of  ths  apheeoid  wUdi  boonds  th* 
earth's  flnid  enrelope.  'Hten  it  is  Tery  dear  that  if  Hiis  en- 
relope  were  of  the  same  spedfic  grarity  as  the  solid  partkm 
of  me  earth,  the  centre  of  gravity  of  dw  entire  mass  woald 
lie  reiy  near  C,  but  elightiy  south  of  that  point,  tm  aoooont  of 
the  slight  sooth  erly  di^lacement  of  the  centre  of  grurity  of 
the  Bohd  portion.      But  when  we  oonsidMr  tihai  tita  spMsfic 
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g^ea^itj  of  the  fluid  eayelc^e  is  less  than  oobe-fifUi  of  that  of 
the  acdid  globe,  it  is  perfectly  dbear  that  the  centre  of  gravitT' 
of  the  eotiDe  mass  will  not  be  lo  &r  aooth  as  C^  Far,  of  the 
entire  zDase,  the  northern  half  is  the  heamr,  and  therelbre  tha 
oeoire  of  gravity  mngt  he  north  of  the  centre  oi  the  entire 
mass— 4ihat  is,  north  of  CT.  In  fieuBi^  it  must  lie  much  nearer 
to  C  than  to  C. 

Thns,  tiie  centre  of  gravity  of  the  solid  globe,  and  that  of 
the  entire  mass,  flohd  and  fiuid^  both  lie  between  C  and  C^ 
Now  it  ifl  evident  that  the  central  point,  about  which  the  eaanth's 
atmosi^eric  envelope  tends  to  &rm  itself  as  a  sphemcal  or 
spheroidal  sheO^  is  the  centre  of  gravity  of  &e  entire  solid  and 
flnid  terrestrial  globe— that  is,  is  a  point  north  of  C.  There- 
fore, precisely  as  the  effect  of  the  fluid  envelope  collecting 
itself  centrally  about  a  point  south  of  C  is  to  cause  the  mean 
depth  of  water  to  be  greatest  in  the  soutiiem  hemisphere,  so 
the  fact  that  the  atmospheric  envelope  collects  itself  centrally 
about  a  point  north  of  C^  should  result  in  giving  a  greater 
mean  depth  of  air  {r^hrred  to  the  secL^eoei)  over  the  northern 
hemisphere.  This  arrangement  is  represented  in  Fig.  3,  in 
which  the  unshaded  part  is  supposed  to  represent  the 
atmosphere. 

I  ha^ie  eodesvooml  to  make  the  aboye  eacplanation  of  my 
theory  in  explanation  of  the  low  antarotic  barometer  as  com- 
plete and  exact  as  possible ;  bat  there  is  another  way  of  pre- 
senting the  theory  whiidi,  though  less  complete,  may  aj^^ear 
dearer  to  some  minds : — 

Yanatian  of  mean  baromatrio  pressoreEy  as  we  proceed  {corn 
one  place  to  another,  nu^-  be  due  either  to  a  variation  of  cir- 
CMBstanoes  of  heat,  moiature,  and  other  like  illations,  or 
tx>  a  diSerence  cf  level.  ICamy's  ezphmation  assigns  to  the 
low  antarctic  barometer  a  cause  or  causes  fieiUing  under  the 
former  category*  My  theory  amounts  to  the  sapposition  tliat 
the  low  baKHBeter  is  doe  to  an  absohite  diflenmce  of  level. 
I  aay  that  the  sea-level,  to  which  we  vefer  barometric  pressnre, 
is  wot  a  jnst  lew^el  of  reference  when  atmospheric  pressure  over 
the  whole  globe  is  the  subject  of  inquiry,  because  the  southern 
aeas  stand  out  to  a  greater  distance  umn  the  northern  seas 
fiNun  -the  tme  centre  of  gvavity  of  the  earth's  solid  wbA  fluid 


Aflsnming  my  theory  to  be  correct,  wie  have  a  means— 
nwgh,  it  may  be,  bnt  not  niiiBBtraetive*Hif  determining  the 
cKa^pacemeBt  of  the  centre  of  gravity  of  tiM  earth^s  solid  mass 
from  the  centre  of  figure.  For,  acceptmg  one  inch  as  the 
difference  of  barometric  height  at  the  two  poles,  it  is  easily 
calculated  that  this  difimaice  amounte  to  a  dilEmnoe  of  level 
of  about  850  feet*    In  otiker  woida,  the  surfece  of  the  water  at 
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S.  P.  lies  fkrther  than  the  snrface  of  the  water  at  N.  P.  from 
the  centre  of  gravity  of  the  entire  fluid  and  soUd  globe  bj 
about  850  feet.  Hence  this  centre  of  gravity  must  lie  about 
425  feet  north  of  C  (which  is  the  centre  of  the  bounding  sor* 
face  of  the  water).  Now,  it  is  evident  that  both  the  centre  of 
gravity  of  the  entire  fluid  and  solid  mass,  and  that  of  the  solid 
mass,  must  lie  much  nearer  to  C  than  to  (7.  Hence  both  th^se 
centres  of  gravity  lie  considerably  within  400  feet  of  0,  and  (j 
lies  considerably  within  825  feet  of  C.  Thus  the  centres  of 
figure  and  the  centres  of  gravity  of  the  earth's  solid  mass^  and 
of  the  entire  fluid  and  sohd  mass,  are  collected  within  a  space 
less  than  one*eighth  of  a  mile  in  length — a  distance  almost 
evanescent  in  comparison  with  the  dimensions  of  the  earth's 
globe. 
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Ws  left  our  tourist  on  the  top  of  the  Stiperstone  range  of 
hills,  beholding  a  scene  of  mingled  wildness  and  fertility,  com- 
bined with  considerable  antiquarian  and  geological  interest* 

Pleasant,  indeed,  is  that  remote  region  in  the  loi^  summer 
days,  where,  knee-deep  among  the  heather  and  whmberries, 
you  pick  your  steps,  sometimes  not  without  trouble,  by  the 
path  stretching  along  the  ridge  from  one  to  the  other  of  the 
picturesque  masses  of  rock,  over  thickly-strewn  fragments  of 
quartz,  glittering  like  frosted  silver  in  the  rays  of  the  sun ;  and 
pleasant  it  is  to  recur,  even  in  thought,  to  a  scene  so  removed 
from  the  '*  windy  ways  of  man,^'  and  where  you  can  muse  la 
perfect  quietness  on  the  miracles  of  nature  around* 

But  we  must  not  leave  our  traveller  here;  there  is  mnok 
work  before  him  if  he  is  to  dive  into  the  mysteries  of  the 
thickly-bedded  strata  of  the  Llandeilo  rocks,  and  when  he  has 
satisfied  himself  of  the  state  of  things  in  the  primaaval  ¥rorld, 
when  trilobites  and  other  creatures  which  have  long  passed 
away,  inhabited  the  dreary,  silent  wastes,  he  will  find  ample 
occupation  in  tracing  the  manners  and  customs  of  his  own 
qc>ecies,  in  the  vestiges  tiiey  have  left  behind  them — ^the  races 
who  have,  from  time  to  time,  lived  in  these  now  sequestered 
valleys,  and,  attracted  by  their  mineral  treasures,  pursued  iiieir 
earnest  search  for  wealth  into  the  very  heart  of  the  earth 
itself. 

Our  tourist  now  surveys,  for  the  most  part,  that  important 
subdivision  of  the  Lower  Silurian  rocks^  called  the  Llandeilo. 
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The  Stiperstone  range,  upon  which  he  standfl,  is  pronounced 
by  Sir  R«  MorchiBon  to  be  the  equivalent  of  the  Lingula  flags 
of  North  Wales ;  and  as  he  would  find  no  perceptible  differ- 
ence in  the  inclination  of  these  two  strata  (the  Lingula  and 
the  Uandeilo)  in  this  neighbourhood,  both  dipping  at  an 
equally  high  angle  towards  the  west,  he  might  at  first  be 
led  to  suppose  that  they  succeeded  each  other  in  point  of 
time,  as  they  do  in  position*  There  is,  however,  reason 
to  belieye,  as  Professor  Bamsay  has  pointed  out,  that  a 
stoatum  of  great  thickness,  called  the  Tremadoc  slates,  was 
deposited  between  the  era  of  the  Stiperstone  formation  and 
that  of  the  overlying  Llandeilo  flags*  It  would  be  impossible 
hare  to  repeat  all  the  reasons  which  the  professor  has  set  forth 
in  his  most  interesting  and  instructive  paper  on  "  Geological 
Breaks,'^  as  leading  him  to  this  conclusion.  But  it  will  be  of 
interest  to  state  the  circumstances  under  which,  according  to 
him,  such  breaks  occur,  since  the  geologist  has  frequent  oppor- 
tunities of  witnessing  instances  of  them  on  a  minor  s(»de; 
indeed^  eveiy  section  of  a  gravel  and  sand-pit  furnishes 
illustrations  of  them. 

The  omission  of  such  a  stratum  as  this,  found  elsewhere,  must, 
he  says,  arise  from  one  of  three  causes:  either,  1,  the  lower  rocks 
were,  at  the  time  of  its  deposition,  raised  above  water  in  the 
particular  spots  where  it  is  omitted,  and  only  submerged  when 
it  had  been  completed;  2,  the  deficient  stratum  may,  indeed, 
have  been  deposited  over  the  entire  area,  but  was  subsequently 
in  parts  washed  away  or  denuded;  or,  3,  it  may  have  been 
deposited  in  some  parts,  and  not  in  others.  Instances  illus- 
tn^ve  of  the  two  latter  of  these  causes  are  seen  in  every  river 
deposit.  The  stream,  sometimes  diverted  from  its  ordinary 
channel  by  the  impetus  it  receives  in  a  high  flood,  deposits  a 
quantity  of  debris  from  high  grounds  in  places  where  there 
had  been  but  little  previously,  while  in  others  it  carries  off  the 
sand  and  stones  which  had  been  deposited.  Of  course,  illus- 
trations of  upheaval  can  only  be  studied  on  a  large  scale; 
but  it  is  possible,  by  attentively  observing  the  layers  of  gravel 
so  often  exposed  to  view  in  a  river  bank  or  quarry,  to  arrive 
at  a  solution  of  some  very  interesting  geological  phenomena 
relating  to  this  subject ;  and  this  study  I  would  specially  com- 
mend  to  persons  who  live  far  removed  from  the  more  striking 
manifesti2bions  of  geological  disturbances,  in  uninteresting  (as 
they  are  called)  and  level  countries,  where,  from  the  nature 
of  the  gpround^  the  slow  and  sluggish  streams  wend  their 
way,  or  on  the  sea-shore,  where  over  banks  of  sand  and  mud, 
each  ebb  and  flow  of  the  tide  leaves  its  own  deposit,  or 
carves  out  and  modifies  those  previously  made. 

Here,  on  a  stupendous  scale,  it  is  believed  that  some  such 
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process  mnsft  at  one  time  haye  gone  forward.  Between 
tlie  deposition  of  the  Lingala  flags  of  the  Stiperatones^ 
and  tbe  Llandeilo^  iriiick  oveiiie  them  so  fegnhiriy  that 
there  is  notiimg  in  tins  ndghbenirhood  to  soggeet  tihat 
thej  afe  not  one  stiatcini^  there  is  beKeved  te  have  been 
an  enormous  interval  of  time,  sinoe  their  fossiiB  are  widely  ^«- 
ferent.  Well,  in  North  Wales  are  foand  strata  which,  judged 
by  their  fossil  contents,  are  i^e  eqniyalieixts  of  those  of  the 
Strperstone  rocks,  and  again  strata  eqnivalent  to  the  Lknideile  ; 
bat  between  them  ahnge  slioe,  caUedtfaeTremadoc  slates,  witili 
fossils  of  a  character  intermediate  betwe^i  those  of  the  siaraia 
aboTe  and  below  it.  It  is,  therefore,  to  be  presamed  that  tksB 
slice  is  fte  representaJsiTe  of  a  Tast  cycle  of  ehange  in  ihe 
organic  life  of  these  regions,  of  which  no  vestige  whatever  is 
left  in  the  neighboarhood  we  are  now  examiniDg^— a  noBszag 
link  in  the  development  of  organie  life  is  fbmid,  and  a  prob^ 
lem  solved  which  wonld  otherwise  be  inexplicable.  Bat,  stiD 
farther,  we  are  tanght  the  important  lesson  of  caution  in  oar 
dednctions  firom  observed  phenomena.  It  might  have  been 
inferred,  from  the  sudden  change  in  the  organic  life  fsplayed 
by  these  successive  strata,  that  its  progress  was  capriciously 
interrupted  and  its  character  suddenly  changed  at  a  certain 
epoch ;  but  this  drscovery  of  I3ie  Trunadoc  slates  with  their  infter- 
mediate  fossils,  is  an  additional  reason  to  believe  in  that  gradnal, 
progressive  development  of  species  whacii  so  many  other  lines 
of  research  wonld  seem  to  afBrm ;  and  it,  moreover,  shows  that 
when,  in  studying  other  parts  of  the  great  geological  vohime, 
vre  might  occasionally  be  led  to  suppose  exceptions  to  this 
great  law,  such  a  conclusion  may  arise  from  some  other  missing 
links,  some  other  pages,  or  even  entire  chapters,  having  been 
torn  rudely  from  flie  venerable  record. 

At  last  we  are  prepared  to  descend  throagk  one  of  the 
numerous  gorges,  dingles,  or  cwms  (as  they  are  sometinies  localty 
called)  which  penetrate  these  strata,  running  into  them  from 
the  west,  and  exposing  the  Llandeilo  rock,  dipping  at  a  very 
high  angle  towards  the  same  auarter.  Their  thickness  has 
thus  been  estimated  at  not  less  than  3000  feet.  For  the  most 
part  they  are  barren  of  fossils,  except  at  the  very  top  or  the 
very  bottom  of  the  beds ;  to  use  the  famifiar  ilhistration  of  my 
friend  Mr.  Salter,  like  a  thick  piece  of  bread  weB  buttered  on 
both  sides.  It  will  be  understood  that  the  bottom  strata  con- 
stitute the  high  hills  which  we  have  just  left,  and  the  higher 
are  found  in  the  valleys  upon  which  we  are  now  entering.  As 
I  stated  before,  the  only  spots  in  which  I  am  aware  of  fossils 
being  found  are  the  little  hollows  on  the  high  gronnds  formed 
by  the  sheep  for  shelter.  There  are  other  dhices  mentioned  in  Sir 
R.  Murchison's  SStffna,  such  as  Lord^s  Sill,  near  fte  C9»pul ; 
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bat  I  hanre  not  bean  bo  forkmate  as  to  Ufe  or  the  ezaet  spot. 
Indeed,  I  recommend  those  who  explore  this  region  to  bo 
9K>dezate  in  Hheix  hopes  of  TuaTring  a  eoQeotion  of  fossils. 
Some  spots  of  extnhordiaaiy  liehneas  are  occasionally  found, 
firom  wmoh  it  i»  possible  to  carry  off  a  profiuion  of  capital 
specimens  in  an  eroellent  state  of  preBerratioiE ;  but  yon  may 
ezandae  ma&y  a  dreary  cubie  yard,  or,  I  might  even  say,  cubtc 
mile  of  rodk,  without  being  repaid  by  a  sii^le  fosail.  A  ooaple 
of  samners  ago,  I  was  applied  to  by  a  gentleman,  who  pro- 
fessed to  be  an  ardent  collector^  for  aom^e  information  as  to 
the  best  localities  in  whidb.  to  look  tor  fossils;  and  baring 
givcA  him  as  accarate  directions  as  I  peesibly  could,  he  started 
on  a  three  days'  tour  through  the  district.  Bat  when  he 
returned,  the  whole  of  his  spoils  were  contained  in  his  waist- 
coat-pocket. This  may  appear  dieeouraging,  but  it  must  not 
be  Buppoaed  that  aQ  are  equally  unfbrbmate ;  on  the  contnury, 
some  of  my  most  satis&ctoiy  fosgLUhmrtiug  days  have  been 
spent  among  the  Llandeilo  flags.  I  shaQ  not  attempt  to  enter 
upon  the  large  subject  of  the  fossils  to  be  obtained  here,  since, 
to  do  it  justice^  it  would  be  neooEuuuy  to  copy  largely  from 
Sir  B«  Murehiseot^s  important  work ;  armed  with  which,  no  one 
can  be  at  a  loss  to  aseeortain  and  classify  his  spc»ls.  Suffice  it 
to  say,  that  they  oenaist  chiefly  ci  tribolites  of  various  kinds, 
orthoeeras,  and  lingulas,  intecspersed  with  a  few  bivalve  shells. 
The  most  interesting  feature  in  the  Hthological  character 
of  the  rocks  of  this  neighbourhood,  is  the  occurrence  among 
iham  of  several  layers  of  what  Sir  TSL  Mnrehison  deseribes  as 
''  felspatfaie  aglomerates  and  ash  beds,  or  volcanic  grits,  as  well 
as  slaty  porphyries,  with  crystals  of  felspar.  Some  of  them 
alternate  in  ridges  with  the  schist  oontaimng  triboUtes,  others 
constitute  courses  of  a  few  inches  thick  only,  and  ocoasioiially 
include  fragments  of  Og^^gia  BtuikS.  Organic  remains  sae  also 
found  in  beds  composed  almost  exclusively  of  igneous  mate- 
rials, thus  showing  that  volcanic  action  was  nfe  at  the  sea 
bottom  in  whieh  these  lower  Silurian  strata  were  accumulated.'^ 
And  to  account  for  these  facts,  that  is,  lor  the  attemate  layers 
of  shale  and  felspathio  rock,  he  supposes  that  these  gritty  heds 
were  formed  of  the  debris  of  submarine  volcanoes.  In  recent 
times  such  have  occurred,  of  which  Graham  Island,  in  the 
Mediterranean,  is  an  instance.  A  cone  of  ashes  and  other 
volcanic  products  is  formed,  and  is  pushed  upwards  to  a  con- 
siderable height  above  the  surfiEU^  of  the  sea  ;  subsequently  it 
is  attacked  by  the  waves,  and  the  scoriae  of  which  it  was  com- 
posed is  spread  out  over  the  sea  bottom.  This  in  time  is 
covered  by  the  deposit  of  mud  which,  under  ordinary  con- 
ditionsy  is  ever  going  oeu*  A  fresh  eruption,  aiid  another 
cone  would  supply  a  seocmd  layer  of  felspathio  ash,  and  so  on 
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till^  as  in  this  neighbourhood^  some  six  or  eight  would  be 
formed. 

With  all  respect  for  the  illustrious  propounder,  if  not  the 
author  of  this  theory,  a  tourist  may  be  excused  if  certain 
questions  suggest  themselves  to  his  mind  before  he  can  admit 
it,  as  a  completely  satisfactory  solution  of  the  problem ;  and 
when  he  considers  that  tha  opinion  of  geologists,  as  to  what 
are,  and  what  are  not  really  volcanic  roc^s,  has  of  late  years 
been  considerably  modified,  he  may  desire  to  know  something 
more  of  these  ^^  felspathic  ashes,'^  their  composition,  history, 
and  origin,  before  deciding  the  question.  It  is  certainly  very 
striking  how  frequently  in  rocks  of  this  age,  these  alternate 
layers  of  shale  and  grit  occur.  At  the  Briedden  they  are  con- 
spicuous, and  Sir  IL  Murchison  describes  them  as  occurring  in 
'^  The  rocky  tracts  extending  from  Llandegley  and  Llandrindod 
by  the  hills  of  Gelli  Gilwem,  and  Cameddan  to  Builth,"  at 
Festiniog  Tom-y-bwlch,  and  Oader  Idris,  etc.  The  occurrence, 
however,  of  somewhat  similar  alternations  in  other  strata, 
though  not  perhaps  so  distinct  and  striking  as  they  are  here, 
may  lead  some  to  conclude  that  a  more  general  hiwmaybe 
found  to  account  for  them,  and  that  possibly  they  may  only  be 
another  instance  of  that  segregative  force  which  we  have  had 
occasion  to  remark  upon  already — a  force  dividing  the  elements 
of  these  primeval  rocks  into  their  constituent  parts,  the  clay 
separating  itself  into  distinct  beds,  and  the  gritly  and  the 
more  crystalUzable  materials  also  uniting  into  a  stratum. 
Possibly  this  very  tendency  to  crystallization  may  be  the  prime 
mover  in  the  whole  process,  just  as,  to  use  a  familiar  illus- 
tration, it  will  cause  the  sugary  portions  of  a  pot  of  jam  which 
has  been  kept  long  enough,  to  segregate  into  a  lay^  distinct 
from  the  less  crystaUizable  portion. 

The  Llandeilo  rocks  are  succeeded,  according  to  the 
opinions  of  the  best  geologists,  by  the  Caradoc,  or  Bala  series. 
These  are  largely  exhibited  on  the  east  of  the  Longmynd, 
i.e,,  in  the  Caradoc,  and  the  country  to  the  north  and  south 
of  that  striking  hill,  but  are  not  found  on  the  west,  where  the 
Llandeilo  are  immediately  succeeded  by  much  more  recent 
rocks,  such  as  the  Wenlock  shale,  the  intervening  strata  being 
omitted* 

That  there  is  a  real  distinction  between  the  Caradoc  or 
Bala  beds,  and  the  Llandeilo  beneath  them,  there  seems  to  be 
reason  to  doubt.  Professor  Bamsay  says,  "  The  community  <^ 
the  ordinary  species  of  fossils  in  the  Llandeilo  and  Caradoc  or 
Bala  beds  induces  me  to  treat  them  as  one  group  f'  and  Sir 
B.  Murchison  himself  speaks  very  cautiously  about  their  sepa- 
ration, saying,  ^'  It  is  not  pretended  that  a  line  can  anywhere 
be  precisely  drawn  upon  a  map  between  these  strata*''    And, 
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accordingly,  lie  has  in  the  map  which  accompanies  his  work, 
shaded  off  the  colour  which  indicates  the  one  into  that  of  the 
other,  in  that  part  of  Montgomeryshire,  where,  as  he  believes, 
a  distinction  may  be  observed  between  the  two.  No  doubt  the 
fossils  found  in  the  two  strata,  as  represented  on  each  side  of 
the  Longmyad,  are  widely  different,  at, least  specifically,  yet 
they  may  not  be  more  so  than  might  be  expected  in  the  upper 
and  lower  members  of  a  stratum  of  such  enormous  thickness 
as  this  appears  to  be.  If  this  be  so,  we  may  consider  the  rocks 
on  this  western  side  of  the  Stiperstone  and  Longmynd  range, 
rising  up  as  they  do  at  a  high  angle  towards  the  east,  to  be 
the  continuation  of  a  vast  arch,  of  which  the  other  extremity  is 
the  Caradoa  and  neighbouring  hills,  the  great  centre  of  up- 
heaval being  along  the  axis  of  the  Longmynd. 

This  sketch  of  the  geology  of  this  district  would  be  incom- 
plete without  drawing  attention  to  a  much  more  recent  forma- 
tion, which  is  very  well  displayed  in  some  portions  of  it. 
This  is  the  Llandovery,  elsewhere  divided  into  two  members, 
the  upper  and  the  lower,  but  of  these  the  former  alone  has  left 
any  traces  here ;  it  is  in  all  these  cases,  however,  seen  to  rest 
on  very  much  older  rocks,  unconformably.  Near  Norbury  it 
reposes  directly  on  the  Llandeilo,  and  it  has  lefb  a  small  patch 
here  and  there  (as  will  be  seen  by  reference  to  the  geological 
maps)  in  the  great  valley  of  Llandeilo,  which  we  have  been 
exploring ;  but  at  the  southern  extremity  of  the  Longmynd, 
and  along  a  considerable  portion  of  its  eastern  flank,  it  rests 
on  the  much  more  ancient  Cambrian,  bearing  a  strong  re- 
semblance to  a  sea-beach. 

These  facts  suggest,  that  between  the  times  of  the  depo- 
sition of  these  strata  a  great  change  had  taken  place  in  the 
level  and  position  of  the  underlying  rocks,  and  it  has  been 
suggested  as  probable  that  the  Longmynd,  at  the  time  of  the 
formation  of  the  Llandovery,  presented  the  appearance  of  an 
island.  It  is  here  interesting  again  to  notice  the  coincidence 
of  a  great  change  in  organic  life,  with  these  evidences  of  a 
very  long  interval  between  the  two  formations.  Out  of  the 
prodigious  number  of  fossils  found  both  in  the  Caradoc  and 
the  Llandovery  rocks,  only  twelve  species  are  known  to  be 
common  to  both.  When  we  contemplate  these  strata,  resting 
as  they  do  upon  the  highly  inclined  rocks  of  the  Longmynd,  the 
mind  is  irresistibly  carried  back  to  reflect  on  the  history  of  this 
region.  There  was  at  first  a  period  during  which  the  26,000 
feet  of  the  Cambrian  was  forming;  then  another,  during 
which  the  Lingula  flags  of  the  Stiperstone  range  were  depo- 
sited. Then  there  was  a  vast  interval,  perhaps  of  subsidence, 
represented  by  the  Tremadoo  slates.  Then  again  fresh  de- 
posits commenced  over  the  entire  area,  and  3000  feet  of  Llandeilo 
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Qam  were  formed;  after  whicli,  possiblr,  that  ^eat  apheaval 
took  place,  dnrioff  whicli  a  migb.^  faolfc  along  tbe  Stretton 
Yalley,  estimated  hy  Professor  BaniBay  at  2000  feet,  waa 
effected,  and  the  strata  of  the  Longmynd  reared  up  into  an 
almost  perpendicnlar  position,  as  may  be  seen  around  Charch 
Stretton.  Then  came  a  long  period  of  denndation,  snch  as  is 
at  this  moment  going  on  over  the  whole  snrfaoe  of  the  country^, 
hj  which  the  irost,  the  rain,  and  other  atmospheric  agencies 
are  incessantly  wearing  down  the  whole  sarface,  and  carrying 
it  off  in  rivers  to  the  sea.  Then,  and  not  till  then,  were  the 
Llandovery  oonglomerates  deposited  on  the  dennded  edges 
of  the  prerions  rocks,  since  which  there  has  been  a  further 
upheaval,  an  interval  of  time  measured  by  the  more  recent 
formations,  nearly  thirteen  miles  thick  altogether,  which  are 
met  with  in  succession  as  we  cross  England  in  an  easterly 
direction,  and  the  inconceivably  slow  process  by  which  the 
whole  surface  of  the  country  has  been  moulded  into  its  present 
aspect,  nnder  atmospheric  influences. 

Let  ns  now  tnm  our  attention,  though  it  must  be  more 
briefly  than  the  subject  deserves,  to  the  objects  of  antiquity 
which  abound  in  this  district.     They  are,  for  the  most  part, 
closely  connected  with  the  working  of  the  lead  mines,  which  in 
very  early  ages  attracted  to  them  the  industry  of  the  Homana. 
An  interesting  testimony  to  this 
lact  is  extant  in  a  large  ingot 
of  lead  which  is  in  the  possession 
of  Rev.  F.  More,  of  Linley  Hall, 
and  of  which  a  sketch  is  here 
presented.  This  ingot  is  stamped 
with  the  words  i.  m.  p.  Hadeuni 
Ano.,    executed    in    well    cut 
letters ;     its    weight    is     just 
Ingot  of  I*ad  from  liulv.         190  lbs.,   and    it    w   the  exact 
duplicate,  I  am  informed,  of  another  ^at  was  discovered  in  a 
different  place,  but  in  the  same  neighbourhood.     On  each  side 
it  is  possible  to  trace  the  grain  of  oak  wood,  stamped,  as  it 
were,  upon  the  lead,  from  which  it  is  inferred  that  the  mould 
in  whidi  it  was  cast  was  made  of  that  timber ;  bat  a  more 
curious  and  interesting  (act  is  the  occurrence  likewise  on  each 
side  of  the  impression  of  a  fern  leaf,  so  distinct,  that   the 
species,  BUchnum  boreah,  can  be  determined.     How  did  this 
come  here  ?  Conld  that  frail  organism  have  permanence  enoagh 
to  impress  its  form  on  the  molten  mass  as  it  was  poured  into 
the  mould  ?     Why  one  fern  leaf  on  each  aide  ?     Was  it  acci- 
dental or  intentional,  a  kind  of  trade  mark  or  private  stamp  F 
Together  with  this  relic  of  Roman  industiy,  Mr. 'More,  whose 
diligence  in  cdlecting  and  preserving  these  carious  remains 
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has  been  very  greats  has  in  Iiis  collection  some  ancient  wooden 
spades  of  oak^  and  of  a  cnrious  pattern.  The  handle  was 
evidently  inserted  in  the  hole  which  is  represented  in  the 
accompanying  drawing,  and  tied  to  the  short  handle  with 
which  each  was  furnished ;  thus  afford- 
ing a  tolerably  effective  implement 
when  iron  was  yet  an  expensive  metal. 
But  lastly,  Mr.  More  possessest  wo 
precious  relics,  which,  as  being  com- 
posed of  far  more  perishable  material, 
are  justly  prized  by  him  very  much ; 
they  are  two  candles,  apparently  formed  Spade  found  m  Roman  mine 
originally  of  tallow,  but  this  has  under-  ''''"  ^^''^''^' 

gone  the  change  into  adipocere,  which  frequently  takes  place 
with  fatty  substances  when  .exposed  for  a  very  long  time  to 
certain  atmospheric  action,  and  by  which  it  has  become  ex- 
tremely hard   and  almost  chalky  in  its  nature.     The  form. 
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however,  of  these  candles  is  quite  preserved ;  they  resemble 
our  ordinary  ''  dips,^^  and  a  fracture  in  the  side  of  one  of 
them  reveals  an  inner  core,  which  would  arise  from  their 
being  formed  by  two  successive  dippings  in  the  melted 
tallow.  The  wicks  of  both  of  them  are  made  of  hemp, 
cotton  being  then,  of  course,  unknown.  Both  these  and 
the  spades  were  found  in  one  of  the  workings  of  the 
Roman  mine;  and  it  is  therefore  possible  that  they  date  as 
far  back  as  the  times  of  that  people.  But  although,  as  Mr. 
Wright  informs  me,  there  is  good  evidence  that  the  Romans 
used  candles,  a  candlestick  having  actually  been  found  at 
Wroxeter,  it  might  not  be  easy  to  determine  that  these  in- 
teresting relics  are  of  so  ancient  a  date  as  this,  since,  indeed, 
the  mines  from  which  they  came  seem  to  have  been  in  constant 
work  down  to  the  present   day,  when  "Limited  Liability^' 

f  rejects,  to  enrich  the  fortunate  shareholders,  teem  on  every 
and. 

In  his  antiquities  of  Shropshire,  Mr.  Eyton  says  of  Shelve, 
that  "  it  was  famous  in  the  twelfth  and  thirteenth  century  for 
its  lead  mines.  In  1182,  the  king  seems  to  have  had  the  lead 
mines  in  his  own  hands.  The  sheriff  had  conveyed  the  king's 
lead  from  Shrewsbury  to  Gloucester,  at  the  cost  of  £3  8^.  9d., 
as  certified  by  William  Fitz  Simeon  and  Warin  Fitz  Alric. 
He  had  further  purchased  110  cart  loads  of  lead  for  the  king, 
at  the  cost  of  £38  10«.  This  lead  is  expressed  to  be  'ad 
operationes  ecclesie  de  Ambresb.*      This  explains  the  whole 
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matter.  The  great  Wiltsbire  nunnery  of  Aymesbnry  had  been 
dissolved  by  Henry  II.  in  1177,  on  account  of  the  immorality  of 
its  members.  The  house  was  newly  inaugurated  as  an  abbey  on 
May  31  in  the  same  year,  and  colonized  with  a  purer  sisterhood 
from  the  Abbey  of  Fontevrault.  The  King,  the  Archbishop  of 
Canterbury,  and  the  Bishops  of  Exeter  and  Norwich  attended 
the  ceremony.  Henry  II.  left  nothing  undone  which  could 
contribute  to  the  dignity  of  the  new  foundation,  and  Aymesbury 
became  the  select  retreat  for  females  of  the  aristocracy.  The 
lead  mines  of  Shelve  doubtless  furnished  the  roof  of  the  con* 
yentual  Church.^^ 

Bat  it  is  time  to  draw  our  ramble  to  a  close,  cdthough  we 
have  by  no  means  exhausted  the  objects  of  interest  in  this 
neighbourhood,  though  we  might  with  pleasure  examine  the 
curious  circles  of  stones  near  the  foot  of  Gorndon,  and  the 
tumuli  of  departed  heroes  which  are  said  to  abound  on  its 
summit,  and  the  relics  of  more  recent  times  in  the  hypocauat 
and  remains  of  a  Boman  villa  which  still  exist  close  to  Linley 
Hall ;  and  though  by  permission  of  the  hospitable  owner  of  that 
handsome  place  we  could  with  profit  linger  over  the  ingenious 
and  most  instructive  model  which  he  has  had  made  of  the  sur- 
rounding country,  enough  will  have  been  said  to  show  that 
a  few  days  spent  in  the  neighbourhood  of  the  Stiperstones  will 
not  be  tlu*own  away ;  and  now  that  an  excellent  hotel  (I  am  not  a 
shareholder)  is  established  at  Church  Stretton,  a  good  centre 
of  operations  has  been  created,  and  a  country  for  the  most 
part  inaccessible,  if  not  inhospitable,  has  been  opened  up  to 
the  lovers  of  science  and  of  scenery.  It  may  be  hoped  that  its 
many  objects  of  interest  may  be  investigated  as  they  deserve 
to  be. 
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PICTURE-NOTES.— THE  ROYAL  ACADEMY. 

The  pictfure  exhibition  of  the  Royal  Academy  for  the  present 
year  is,  on  the  whole^  an  interesting  one ;  and  it  would  be  easy 
to  make  a  pretty  long  list  of  artists  whose  works  evince 
considerable  technical  skilly  and  possess  a  fair  amount  of  beauty 
in  colour  or  form.  If,  however,  we  pass  by  those  pictures 
which  are  simply  pleasing,  and  take  no  account  of  many 
preposterous  and  crotchety  failures,  we  have  left  a  good  many 
productions  of  artists  whose  labours  command  large  prices, 
whose  reputation  stands  high,  and  who  aim,  more  or  less 
successfully,  at  an  elevated  mark.  Amongst  these  there  are 
some  who  deserve  great  praise,  while  others — ^and  they  com- 
prehend several  of  the  R.  A/s — have  fallen  far  below  their  own 
fame.  The  deplorable  want  of  English  artists  is  mental  culti- 
vation and  imaginative  power.  They  rarely  conceive  their 
subjects  in  a  fine  spirit,  and,  as  a  rule,  tMr  pictures  lack 
sentiment,  dramatic  vigour,  and  poetic  'toetttment.  The 
present  exhibition  shows  these  defects  very  giningly,  and 
chief  amongst  the  defaulters  are  painters  whose  reputation  has 
long  been  made. 

Sir  Edwin  Landseer  sins  most  grievously  against  all  rational 
principles  of  art  in  his  big  picture  of  the  ^' Queen  at  Osborne  in 
1866/^  The  sentiment  intended  to  be  conveyed  by  this  piece  is 
that  of  the  grief  and  loneliness  of  our  sovereign  in  her  widow- 
hood. The  queen  is  represented  in  a  black  riding-habit,  on  a 
dark  pony,  held  by  a  gilly  who  looks  as  if  he  had  been 
borrowed  from  the  undertaker.  A  little  dog,  standing  on  his 
hind  legs,  seems,  from  the  colour  of  his  coat,  as  if  he  bad  put 
on  mourning  during  a  temporary  sojourn  up  the  kitchen 
chimney  ;  the  grass  has  the  aspect  of  faded  green  baize,  and  a 
grey,  drizzling  cloud  gives  a  damp,  half-mouldy  aspect  to  the 
scene.  In  his  better  moods  Sir  E.  Laudseer  could  not  have 
painted  such  a  picture.  It  is  not  a  grief  as  conceived  by  the 
artist,  but  as  it  might  be  arranged  for  exhibition  by  the  under- 
taker. The  gentlemen  who  *^  perform  ^^  funerals  could  also 
*'  perform'^  this  sort  of  woe,  and  hundreds  of  their  profession 
would  thankfully  supply  the  article  by  contract,  according  to 
weight  or  measure,  as  might  be  agreed.  A  true  artist — Sir 
Edwin  himself  in  his  artistic  moods — ^would  have  perceived 
the  morbid  affectation  and  unnaturalness  of  the  method  of  treat- 
ment which  he  has  adopted,  and  which  is  founded  on  the  conceit, 
that  an  air  of  general  discomfort  pervaded  the  universe  because 
an  illustrious  personage  died.  There  is  however  no  symptom  of 
that  power  which  might  conamand  the  sympathies  of  external 
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nature^  fill  the  world  with  gloom^  and  ^'  let  darkness  be  the 
bnrier  of  the  dead/^  A  grand  method  of  treatment^  em- 
bodjiqg  this  sort  of  conception^  wonld,  no  doubt^  have  been 
ont  of  place ;  it  could  only  be  appropriate  to  snch  a  scene  as 
that  of  Calvary^  or  some  other  stupendood  tragedy^  in  which 
one  of  earth^s  noblest  martyrs  died. 

As  a  rule^  nature  and  hfe  are  full  of  contrasts ;  the  grass 
does  not  wither^  nor  the  pappy  turn  soot*colour^  because 
death  exacts  his  tribute  from  the  domestic  circle.  Deep 
private  sorrow  casts  no  shadow  on  the  skies  or  the  fields  i 
the  flowers  spring  up  in  their  ghttering  brightness^  the  lark 
soars  and  sings  in  the  blue  heaven^  when  the  kindest  hearts 
are  withered,  and  the  best  beloved  persons  seek  their  resting- 
place  in  the  grave.  Landseer  has  failed,  egregiously  failed^ 
in  his  delineation ;  the  picture  is  weak,  washy,  maudlin,  and 
unnatural.  It  suggests  sore  throats  and  lumbago,  rather  than 
the  spiritual  elements  of  bereavement  and  sorrow.  Such  a 
painting  is  unworthy  of  his  genius.  It  is  a  dead  thing,  for 
which  burial  and  forgetfulness  would  be  the  fittest  award. 

Mr.  E.  M.  Ward,  B.A.,  has  tried  his  hand  at  a  Shake* 
spearian  scene.  '^  Juliet^' — &i^  Juliet,  not  Shakespeare's,  is  in 
Friar  Lawrence's  cell,  receiving  the  "  distilled  liquor,''  which  is 
to  cause  ''a  cold  and  drowsy  humour"  to  ^'run  through  all  her 
veins,"  so  that  '^  no  pulse" 

^  Shall  keep  his  natire  progress,  bat  surcease." 

Juliet  is  a  difficult  character  for  any  artist,  histrionic  or 
pictorial,  to  pourtray.  To  satisiy  the  requirements  of  the 
story,  we  must  see  her  not  only  ^'  rich  in  beauty,"  but  in  that 
rare  and  particular  kind  of  beauty  which  expresses  her  cha- 
racter. Passionate,  impulsive,  timid,  yet  brave ;  desperate  in 
loving,  yet  fall  of  maiden  modesty  and  grace.  Eomeo  beholds 
her  full  of  ''  Dian's  wit," 

'*  And,  in  strong  proof  of  chastity  well  armed, 

She  will  not  stay  the  siege  of  loving  terms^ 

Nor  bide  the  encounter  of  assailing  ejes, 
!  Nor  ope  her  lap  to  saint-seducing  gold." 

Her  passion  for  Romeo  soars  above  and  beyond  the  sphere 
of  physical  attractions.  She  idealizes  his  mind  as  well  as  his 
person.  After  Tybalt's  death,  when  her  nurse  upbraids  her, 
and  exclaims,  ^'  Shame  come  to  Bomeo,"  Juliet  retorts — 

**  He  was  not  bom  to  shame : 
"  Upon  his  brow  shame  is  ashamed  to  sity 
For  'tis  a  throne  where  honour  may  be  crowned. 
Sole  monarch  of  the  unirersal  earth." 

Let  any  visitor  to  the  exhibition  keep  this  delineation  in  his 
mind,  when  looking  at  Mr.  Ward's  Juliet,  and  he  will  find  in 


Pidure^Noies.'-^Ths  Bayal  Academy^  859 

Ids  podgy^  wooden-faced  girl  not  a  single  lineament  by  which 
Shakespeare^s  Juliet  should  be  recog^nized  at  a  glanoe.  The 
real  JvJiet  seeks  the  aid  of  the  Friar  to  save  her  from  the 
marriage  to  which  her  family  condemn  her,  at  any  risk.  Love 
has  nmde  her  bold.  She  will  be  "  chained  with  roaring  bears  ;^' 
will  be 

"  Shut  in  a  obftrnel-liouMt 
O'er-ooTend  quite  with  dead  men's  rattling  boneB." 

She  will  do  the  direst  thing 

«  Witfaont  fear  or  doubt, 
*'  To  live  an  uuBtained  life  to  her  sweet  lore." 

Not  one  glimpse  or  glimmer  of  such  a  Juliet  is  to  be  seen 
on  Mr.  Ward's  canvass.  He  depicts  an  afirighted  female  who 
might  be  a  provoker  of  melancholy,  but  would  be  a  most 
decided  antidote  to  love. 

Mr.  D.  Maclise,  B.A.,  is  another  artist  who  has  maltreated 
Shakespeare  in  this  exhibition.  He  has  chosen  a  scene  with 
Othello,  Desdemona,  and  Emilia. 

**  2)0$.  Why  is  your  speech  so  fiunt  P    Are  you  not  well  ? 
"  0th,  I  hare  a  pain  upon  my  forehead  here." 

Just  before  this  scene  lago  has  succeeded  with  his  vile 
slanders  in  raising  the  jealousy  of  Othello,  and  his  "  pain  upon 
the  forehead^'  is  the  symptom  of  his  mingled  rage  and  grief. 
Desdemona  binds  his  brow  with  the  handkerchief  he  had  pre- 
sented to  her.  He  lets  it  drop,  and  Emilia  steals  it,  as  her 
husband  lago  had  requested.  This  scene  might,  one  should 
fancy,  inspire  an  artist  to  pourtray  the  deep,  half-raging,  half- 
doubting  passion  of  Othello,  the  tender  fear  of  Desdemona, 
and  the  vulgar  deceit  of  Emilia.  There  is  some  expression  in 
Desdemona's  face  as  depicted  by  Mr.  MacUse — ^none  in  Othello's 
half-hidden  countenance  that  is  appropriate  to  the  man  or  the 
occasion.  The  noble  Moor  might  be  dark,  ^'  black,^'  as  he 
calls  himself,  but  he  was  a  chivalrous  gentleman,  full  of  fine 
feeling,  and  poetic  fancy.  In  all  his  chief  speeches  there  is  a 
blending  of  tenderness  and  imagination  with  the  rougher  nature 
of  the  warrior  accustomed  to  ''  feats  of  broil  and  battle,*'^  but 
none  of  these  qualities  are  visible  in  the  Othello  of  Mr.  Maclise. 
He  might  be  a  street  porter  with  some  commonplace  and 
vulgar  grief,  certainly  not  Shakespeare's  Othello,  whose  un* 
aflfected  narrative  of  '^  moving  incidents  by  field  and  flood,'^ 
made  the  high-bom  Venetian  lady  ^^  love  him  for  the  dangers 
he  had  passed.'^ 

This  picture  is  not  only  deplorably  wanting  in  true  con- 
ception of  the  oharaoters,  but  its  composition  is  unpleasing. 
The  figores  ar#  naoomfartably  huddled  together^  and  an  em- 
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broidered  snrcoat  of  Othello  is  more  conspicuous  than  its 
wearer  or  his  wife. 

A  third,  and  more  recent  R.A.,  very  clever  in  the  techni- 
calities of  his  art^  full  of  talent^  destitute  of  genius^  and  there- 
fore able  without  compunction  to  paint  down  to  the  taste  of 
the  vulgar  rich^  has  chosen  for  his  theme  ''  Kiug  Charles  the 
Second^s  Last  Sunday/'  a  picture  for  which  a  perfectly  ridiculous 
price  is  reported  to  have  been  promised  or  paid.  John  Evelyn 
m  his  Diary  speaks  of  ''  the  inexpressible  luxury^  pi'ofanenesB^ 
gaming^  and  all  dissoluteness^'  which  characterized  the  last 
Sunday  of  Charles  the  Second's  disreputable  life.  Towards 
the  close  of  his  reign  England  was  profoundly  ^disgraced  by 
the  policy  as  well  qs  by  the  personal  conduct  of  the  wearer  of 
the  crown.  Little  better  than  a  satrap  of  Louis  XIY.^  looking 
to  his  aid  in  reducing  this  country  to  a  despotism,  usually 
neglecting  public  business,  and  passing  his  time  in  a  round  of 
debauchery  and  licentiousness,  the  king,  as  his  end  approached^ 
was  often  a  prey  to  melancholy,  and  possibly  of  remorse. 
Surrounded  with  gamblers  and  harlots,  with  a  broken  down 
constitution,  satiated  with  vicious  indulgence,  without  a  real 
friend,  an  honest  thought,  or  an  inspiring  hope,  the  last  days 
of  the  Second  Charles  were  passed  in  a  degradation  that  no 
glitter  of  wine  cups  could  illumine,  no  court  splendours  could 
dignify,  and  his  '4ast  Sunday"  on  earth,  as  described  by 
Evelyn,  was  a  scene  of  vanity  and  wickedness  on  which  the 
preacher  might  dilate.  All  vile  passions  and  low  desires  were 
represented  at  Whitehall  on  that  occasion.  Woman  was  there 
in  a  moral  abasement,  made  all  the  more  conspicuous  by  the 
miugled  costliness  and  indecency  of  her  costume ;  man  figured 
as  a  beast,  led  by  the  two  attendant  demons.  Licentiousness  and 
Profanity.  Revelry  stifled  conscience,  lust  smothered  reason, 
— the  devil  seemed  triumphant,  but  the  avenger  was  nigh. 
Death  was  at  work  on  the  disreputable  hero'  of  the  disgraceful 
scene,  his  seal  was  on  his  victim,  and  in  six  days  the  guilty 
monarch  had  to  render  his  account  of  deeds  done  in  the  body- 
nearly  all  of  shame. 

A  great  artist  is  a  gpreat  thinker,  and  such  an  one  could 
only  have  selected  such  a  theme  for  the  purpose  of  contem- 
plating it  from  a  moral  and  ideal  point  of  view.  Why  paint 
twenty  dead  and  forgotten  courtiers  round  gambling  tables 
that  have  long  mouldered  into  dust,  except  to  show  the  stormy 
passions  that  attend  such  a  career — recklessness,  greed  of 
unhallowed  gain,  violent  disappointment,  bitter  remorse,  and 
grim  despair.  These  are  the  feelings  which  a  great  artist 
would  bring  before  us  in  all  their  force  and  horror,  if  he 
obtruded  a  party  of  gamesters  on  our  view ;  and  if  he  depicted 
harlots  at  their  revels,  and  a  monarch  sullying  liia  crown  in 
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their  company^  could  he  by  possibility  forget  the  bitter  fmitd 
that  vice  produces^  the  dramatic  contrasts  between  the  phan- 
tasmal pleasures  of  licentiousness^  and  the  grim^  stem  realities 
to  whidi  they  lead  ?  Mr.  Frith  has  painting  power  and  draw- 
ing power^  colonr  perception  to  a  moderate  extent ;  but  think- 
ings reflecting^  and  idealizing  faculties  in  very  feeble  force. 
His  conception  of  the  last  Sunday  of  Charles  the  Second  is 
vulgar  and  commonplace.  Hampton  Court  supplied  the  por- 
traits and  the  costumes ;  his  own  skill  has  grouped  the  various 
figures  pretty  well  together^  but  the  picture  has  no  soul  in  it. 
His  gamblers  have  no  variety  of  expression ;  his  Charles  the 
Second  looks  hearty  and  weU  contented^  as  if  lust  had  agreed 
with  him,  and  promised  length  of  days ;  his  loose  women  are 
all  flourishiog,  the  revel  successful,  with  nowhere  an  intimation 
of  the  fallacious  character  of  mere  animal  enjoyment.  He 
may  reply  that  good  for  nothing  people  do  often  make  them- 
selves very  comfortable,  and  we  grant  the  fact ;  but  a  great 
artist  would  not  pcdnt  them  simply  to  show  that  fact.  The 
only  justification  for  a  true  artist  dealing  with  such  subjects  is 
his  capacity  for  seeing  further  and  deeper  into  character,  con- 
duct, and  its  results,  than  ordinary  mortals  can  resJize  without 
aid.  Mr.  Frith  has  in  his  mind  evidently  nothing  more  than 
the  rudest  externalities  and  upholsteries  of  such  a  scene,  and 
BO  his  picture,  technically  clever,  is  »stheticaUy  good  for 
naught. 

By  introducing  John  Evelyn  surveying  the  scene  with  a 
wobegone,  methodistical  countenance,  Mr.  Frith  may  suppose 
he  has  made  his  canvass  "  point  a  moral  ;^'  but  Nature  does 
not  inculcate  her  lessons  in  this  commonplace  way.  What 
a  looker-on  thinks  of  vice  is  of  less  consequence  than  what 
vice  is,  and  whither  it  leads ;  and  the  collection  of  reprobates 
at  Whitehall  must,  in  their  own  persons,  have  made  the 
ignominious  failure  of  their  lives,  and  the  certainty  of  retribu- 
tion, more  conspicious  and  repulsive  than  could  be  effected  by 
any  comments  a  bystander  might  make. 

It  seems  as  if  putting  Shakespeare  in  purgatory  were  a 
special  function,  to  the  discharge  of  which  B.  A/s  committed 
themselves  last  year.  We  have  had  a  Juliet  scandalized,  an 
Othello  travestied,  and  we  have  only  to  go  a  little  further  to 
find  a  Jessica  traduced.  Mr.  C.  W.  Cope,  E.A.,  is  the  offender 
in  this  case.  Shylock  is  giving  her  his  keys,  and  the  Jew  and 
his  daughter  are  the  only  figures  introduced.  Whether  Mr. 
0.  W.  Cope,  R.A.,  ever  read  the  Merchant  of  Venice^  we  can- 
not venture  to  guess.  We  hope  not,  because,  if  he  took 
his  Jessica  from  some  bad,  second*hand  imitation,  there  may 
atill  be  some  hope  for  him  on  his  first  introduction  to  the 
yooag  lady  herself;  but,  if  he  did  read  the  play^  his  case  must 
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be  desperate  indeed.  Eveiy  Shakespearian  reader  reooUeots 
with  delight  the  exquisite  scene  in  the  avenue  to  Fortia'a 
house^  where  Lorenzo  and  Jessica  enjoy  their  pretty  talk  under 
the  bright  moon^  and  Jessica  shows  wit^  culture,  and  fancy 
deliciously  combined.  Mr.  C.  W.  Cope,  B.A.,  has  bestowed 
none  of  these  qualities  upon  his  Jessica,  who  looks  rude  as  a 
milkmaid,  is  dressed  in  vile  taste,  and  has  a  chignon  behind  1 
It  would  be  the  most  useless  thing  in  the  world  to  tell  such  a 
Jessica  that 

«  The  floor  of  heayen 
Ib  thick  iDlaid  with  patineB  of  bright  gold  s" 

or  to  expect  her  to  respond  to  the  statement — 

'*  There's  not  the  Bmallest  orb  which  thou  behold'st, 
But  in  his  motion  like  an  angel  Bings, 
Still  quiring  to  the  joung-eyed  cherubmB." 

The  earthy  solidity  of  Mr.  Cope's  Jessica  is  proof  against  such 
&ncies ;  she  has  the  countenance  of  a  fish  girl,  and  in  reply  to 
her  lover's  poetry  might  tell  him  the  price  of  sprats. 

The  colouring  of  this  picture  is  ugly,  as  is  its  failure  in 
sentiment.  Shylock's  snuff-coloured  gaberdine  is  not  pleasant 
to  look  at,  and  Jessica's  dressmakery  would  put  Houndsditch 
to  Bhame.  She  is  trimmed  oat  in  a  blue  speo^lj  sort  of  gown, 
touched  up  with  yellows  and  reds,  and  the  whole  effect  is  harsh 
and  displeasing. 

Another  B.A.,  Mr.  S.  A.  Hart,  has  sinned  against  the 
harmonies  of  colour  in  a  big  picture,  representing  the  sub« 
mission  of  Barbarossa  to  Pope  Alexander  the  Third.  The 
succession  of  incongruous  reds  in  great  patches,  including 
the  sprawling  emperor,  are  very  disagreeable,  and  the  corpse- 
coloured  pope  makes  the  matter  worse.  Such  a  piece  may, 
however,  be  useful  to  young  colourists,  as  showing  them 
exactly  what  they  ought  not  to  do.  We  hope  it  will  operate 
effectually,  and  pass  it  by. 

We  intended  to  have  said  something  about  the  ''  Hooks- 
capes" — all  clever,  all  mannerized,  and  all  alike  in  the  same 
sort  of  red-faced  boys,  opaque  green  seas,  and  impossible  chfb 
and  shores.  The  best  and  the  worst  is  called  '^  Mother  Gary's 
Chickens,"  and  will  be  a  favourite  with  many,  though  the  sea 
lacks  the  transparency  of  water,  and  the  waves  are  nearly 
destitute  of  those  innumerable  cross  lines  and  curved  surfaces 
in  various  glittering  planes  which  real  waves  always  present; 
but  we  are  sick  of  grumbling,  and  must  look  to  something 
we  can  praise. 

Taking  the  good  pieces  in  the  order  of  the  oatalogae,  we 
must  pay  e«r  first  tribute  to  the  fine  dtawing  and  Tenurkabl j 
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beautiful  colouring  of  Mr.  Groodall's  '^  Rebekah/^  ihoagh  as  Bk 
whole^  the  pioture  has  little  hold  over  our  sympathies.  Passing 
by  several  pieces  more  or  less  worthy  of  note,  we  reach  ^'  The 
Highland  Lass  Beading/^  by  the  late  J.  Phillip,  painted  with 
that  happy  mixture  of  truth  and  freedom  of  which  he  was  so 
great  a  master.  The  simplicity  and  earnestness  of  the  girPa 
&ce  are  charming.  A  common  artist  would  have  made  the[ 
^'  Highland  Girl  ^^  a  fine  lady ;  Phillip  has  thrown  over  her  a 
rich  glow  of  idealism,  without  departing  from  truth.  Cooke 
has  given  a  fine  view  of  ^'  the  Canal  of  the  Qiudica,  in  Venice  '/^ 
and  Lee  a  beautifully  painted  ''Scene  on  the  Bead  &om 
Funchal,  in  Madeira/^  in  which  the  colour  of  foliage  and  the 
efiects  of  light  are  singularly  graceful  and  true. 

The  ''  Jephthah/'  by  MiUais,  is  one  of  those  pictures  which, 
whatever  minor  faults  it  may  possess,  realizes  a  high  concep-* 
tion  of  the  scene,  and  excites  our  sympathies  by  its  dramatic 
power.  The  chieftain  has  returned,  his  daughter  has  met 
iiim,  and  in  deep  agony  of  soul,  he  exclaims,  ''Alas!  my 
daughter,  thou  hast  brought  me  very  low,  and  tiiou  art  one  of 
them  that  trouble  me,  for  I  have  opened  my  mouth  unto  the 
Lord,  and  I  cannot  go  back.^^  The  revulsion  from  the  triumphs 
of  victory  to  the  heart-broken  perception  of  the  fearful  cost 
at  which  they  have  been  won,  is  grandly  told.  Jephthah, 
anguish-tom  in  mind,  prostrate  in  body,  is  presented  as  an 
object  of  even  greater  pity  than  his  daughter — ^we  feel  that  he 
is  a  victim  more  wretched  than  the  maid.  The  attitude  of  the 
various  figures,  and  the  expression  of  their  countenances,  tell 
the  story  admirably;  and  whatever  we  may  think  of  Mr. 
Millais'  failings,  this,  like  many  other  of  his  productions,  is 
full  of  that  genius  which  places  him  in  the  foremost  rank. 

Next  in  catalogue  order  is  a  widely  different  class  of  work ; 
but  it  is  so  remarkable  for  its  luxuriant  brilliance  of  colouring 
that  it  cannot  be  passed  by — we  mean  Miss  Murtrie's  beau-* 
tiful  flower  piece,  "  Margaret's  Corner,^'  a  very  gem  in  its  way, 
though  an  awkward  companion  for  pictures  painted  in  a  lower 
key. 

"  Home  after  Victory,''  by  S.  H.  Calderon,  has  fine 
qualities,  but  it  is  too  "  stagey."  A  knight  in  armour 
returns  to  his  castle ;  his  father  stands  with  outspread  arms 
to  receive  him,  and  his  mother  and  wife  have  rushed  forward, 
and  are  clinging  to  his  arms.  The  face'of  the  knight  is  not 
up  to  the  mark  in  point  of  expression.  He  does  not  come 
near  Wordsworth's  "Happy  Warrior,"  but  the  piece  as  a 
whole  is  good,  and  it  is  evident  that  Mr.  Calderon  thinks  out 
his  subjects  before  putting  them  on  his  canvas. 

Mr.  Faed  has  a  piece  of  his  usual  merit.  "  Old  Life"  is  a 
good  speeimen,  but  it  is  teo  prosy  to  tak«  first  rank.    Mr. 
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Marks  is  remarkably  clever^  though  verging  too  maoh  on 
caricature  in  '^  Falstaff's  Bagged  Begiment ;"  and  Mr.  Stone 
has  given  a  pleasing  picture  of  Nell  Gwynne,  in  the  days  of 
her  orange-girlhood,  giving  fruit  to  an  old  soldier. 

We  now  come  to  the  most  beautifully  painted  picture  in 
the  exhibition — the  "  Bachel"  of  Mr.  P.  Goodall,  remarkable 
for  its  finished,  accurate  drawing,  and  for  its  mastery  over 
difficulties  of  colour.  ''  Bachel " — we  do  not  know  that  we 
identify  her  particularly  with  the  Bible  character — ^is  descend- 
ing the  steps  of  a  well  with  a  pitcher  on  her  shoulder.  The 
light  glows  on  her  rich  brown  complexion,  falls  softly  on  her 
amber-toned  drapery,  and  gives  a  singular  beauty  to  her 
finely-moulded  arm.  The  perfect  roundness  of  the  limbs,  the 
swelling  of  the  muscles,  and  the  strikingly  natural  way  in 
which,  while  they  stand  out  against  the  sky,  their  edges  soften 
into  it,  are  great  triumphs  of  technical  art.  The  colours  are 
peculiar,  and  remarkable  for  that  delicate  combination  of 
richness  and  softness  which  have  characterized  Mr.  Groodall's 
productions  since  his  Egyptian  tour.  The  sky  has  a  greenish* 
blue  tint;  the  girl  is  partly  enveloped  in  a  soft  yellowish- 
tinted  robe,  sparingly  relieved  by  a  narrow  red  girdle,  and  a 
blue  and  red  stripe  in  the  border.  The  sunlight  falls  with  a 
mellow  richness  seldom  equalled ;  it  absolutely  glows  on  the 
dress,  and  the  soft  transparent  shadows  seem  to  move  as  the 
spectator  gazes  upon  them.  Very  rarely  has  an  English  artist 
produced  so  exquisite  a  work,  and  we  are  glad  to  learn  that  it 
has  realized  a  price  seldom  given  for  a  single  figure.  We 
should  like  to  see  Mr.  Goodall  in  a  more  dramatic  style.  He 
calls  this  figure  '^  Bachel,'^  but  many  other  names  would  do  as 
well.  It  is  evidently  true  to  nature ;  but  it  is  not  specially 
true  of  any  particular  personage  in  story  or  song. 

No  visitor  to  the  exhibition  can  fail  to  notice  Mr.  Carter's 
sheep  skurrying  away  from  a  wolf,  and  starting  out  of  the 
frame,  as  if  in  full  tear  towards  the  spectator,  and  ready  to 
plump  down  from  their  place  over  the  door  of  the  west  room. 
This  picture  is  a  clever  specimen  of  this  particular  perspective^ 
and  the  animals  are  full  of  vigour  and  expression. 

Mr.  J.  T.  Linnell  has  a  fine  picture,  called  the  "  Moun- 
tain Boad,''  but,  as  usual,  mannerised,  and  we  miss  amongst 
the  landscape-artists  any  one  who  has  successfully  entered  on 
a  new  path.  Of  graceful  pieces,  like  Lee's  '^  Salmon  Poachers 
Discovered,"  several  might  be  named;  but  a  grand  and 
natural  style  of  landscape  art  seems  not  at  present  to  exist 
amongst  the  various  candidates  for  fame.  Mr.  Yicat  Cole  has, 
however,  made  a  handsome  departure  firom  the  conventional 
methods  of  marine  painting,  and  the  play  of  light  on  the  yesty 
sea  depicted  in  No.  489  is  very  fine.    This  sea  has  evidently 


^    i 


1         t 


t . 


4 

* 


'•  ■-::  - 


\ 


1^ 


I. 


.  :^  *.i 


OraptolUes.  866 

been  studied  in  the  riglit  way.  Mr.  Cole  lias  looked  at  nature, 
while  very  clever  Mr.  Hook  finds  his  seas  in  his  ^'  inner  con- 
sciousness/' just  as  the  German  philosopher  constructed  his 
camel  out  of  the  same  material,  without  prejudicing  his  mind 
by  attention  to  the  reality.  It  is  astonishing  how  many  artists, 
and  even  clever  ones,  seem  incapable  of  seeing  the  variety 
of  natare.  They  hit  upon  a  conventional  mode  of  depicting 
rocks,  trees,  men,  and  women,  as  the  case  may  be,  and  it 
never  occurs  to  them  that  no  lofby  function  of  art  can  be 
performed  by  the  endless  repetition  of  the  same  idea.  The 
ablest  of  this  school  of  error  are  the  Linnells  and  Mr.  Hook. 
Their  talent  makes  them  mischievous,  for  though  few  attempts 
may  be  made  to  imitate  their  particular  and  objectionable 
mannerisms,  they  make  the  vice  of  mannerism  more  respectable 
than  it  would  otherwise  seem. 


GRAPTOLITBS:   THEIR  STRUCTURE  AND 
SYSTEMATIC  POSITION.— PART  U. 

BT  WILLIAM  CABBUTHBRS,  F.L.S. 
{WiaaPhte.) 

Classification.  The  generic  name  Qraptolithus  was  established 
by  Idnnsdus,  as  we  have  seen,  for  a  heterogeneous  group  of 
objects,  among  which  a  single  form  of  the  fossils  to  which  the 
name  is  now  referred,  was  placed  by  him  only  in  the  last 
edition  of  the  Systema  Naturce,  which  had  his  editorial  super- 
intendence. The  difficulty  of  confining  this  designation  to 
one  of  the  varioas  items  included  in  the  genus,  and  especially 
of  applying  a  word  to  these  organic  remains,  which  its  author 
employed  to  indicate  that  the  species  included  under  it  were 
imitations  of  and  not  real  fossils,  presented  itself  to  those  who 
after  Linnaeus  studied  this  family.  Nilsson  proposed  the  name 
Priodon  for  the  true  graptolites,  but  as  this  word  had  already 
been  given  by  Cuvier  to  a  genus  of  fish  it  was  withdrawn,  or, 
rather,  sb'ghtly  altered  into  Frionotus.  This  new  form  of  the 
word  was  first  published  by  Hisinger,  in  his  descriptions  of 
the  fossils  of  Sweden,  in  1837.  Before  this,  however.  Brown 
(1835),  had  published  the  name  Lomatoceras,  but  with  a 
strange  fatality  he  fell  into  the  same  error  as  Nilsson,  having 
overlooked  that  this  name  kad  already  been  employed  for  a 
genus  of  insects.  The  original  name  was  restored  by  Mur- 
chison  in  his  Silurian  System  (1839),  in  a  slightly  altered  form 
{Qraptolites),  a  spelling  which  has  been  universally  followed  by 
British  authors.    In  the  same  work,  however.  Dr.  Beck's  note 
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on  the  family  is  introduced^  and  lie  retains  the  word  according 
to  the  original  Linnaean  spelling,  in  which  he  is  followed  by 
writers  abroad.  Under  this  name  all  the  numerous  and  varied 
forms  were  included  which  had  been  described  by  Hisinger, 
MurchisoD,  Portlock,  Hall,  Geinitz,  and  others. 

Barrande,  in  his  valuable  memoir  on  the  graptoHtes  of 
Bohemia  (1850),  first  subdivided  the  genus.  He  established 
the  new  genera — Rastrites,  for  species  with  the  cells  separated 
by  distinct  interspaces  on  a  slender  axis  (Plate  I.,  Fig.  17; 
Plate  II.,Pigs.9  and  10), and  RetioUtes  for  a  somewhat  anomalous 
form  without  a  central  solid  axis  (Plate  I.,  Fig.  12).  He  further 
divided  the  restricted  genus  Oraptolithus  into  two  sections,  the 
one  Monoprion,  characterized  by  possessing  a  single  series  of 
cells  (Plate  II.,  Figs.  1,  3,  7,  etc.),  and  the  other  Diprion, 
having  a  double  series  of  cells  (Plate  II.,  Figs.  2,  4,  5). 
M^Coy  in  the  same  year  gave  these  sections  a  generic  value, 
retaining  the  original  name  for  Barrande's  Monoprion  group, 
and  proposing  the  name  Diphgrapsus  for  the  species  included 
in  the  section  Biprion. 

Barrande,  accepting  Hisinger's  determination,  considered 
the  Priodon  Sagittarius  of  that  author  the  same  as  Oraptolithus 
Sagittarius^  Linn.,  and  consequently  held  the  species  with  a 
single  series  of  cells  to  be  the  true  Linnaean  type  of  the  original 
genus.  He  further  endeavoured  to  show  that  6f .  scalarisy  Linn., 
was  a  '^  scalariform'^  impression  of  a  single-celled  species,  and 
by  an  oversight  which  is  remarkable  in  a  work  specially 
characterized  by  the  careful  and  accurate  observation  that 
distinguishes  all  the  labours  of  its  illustrious  author,  he 
figures  a  double-celled  graptolite  as  the  "  scalariform''  im- 
pression of  two  single-celled  species,  viz. :  Q.  nuntius,  Barr., 
and  O.  Halli,  Barr.,  as  has  been  already  pointed  out  by  HaJl. 
M'Coy,  influenced  by  similar  considerations,  erroneously  re- 
tained the  LinnsBan  generic  designation  for  the  single-celled 
forms.  Were  it  not  that  he  has  been  invariably  followed,  I 
would  venture  to  restore  the  name  given  by  LinnsBus  to  the 
only  form  with  which  he  was  acquainted ;  but  this  would  intro- 
duce into  the  accepted  nomenclature  so  many  changes  without 
corresponding  advantages,  that  the  strict  application  here  of 
the  law  of  priority  would  scarcely  be  justified. 

Suess,  in  1851,  added  the  synonym  Fetalolithus  to  McCoy's 
genus  Diphgrapsus, 

In  the  same  year  M'Coy  further  separated  a  well-marked 
group  of  species,  in  which  the  polypary  consists  of  two  simple 
branches,  from  his  restricted  genus  Graptolites,  for  which  he 
proposed  the  name  Didymograpsus  (Plate  II.,  Fig.  12),  and  in 
the  following  year  Qeinitz  applied  the  title  Oladograpsus  to  the 
same.    Unaware  that  this  name  had  been  employed^  I  pro- 
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posed  it  in  1858  for  a  repeatedly  branobing  form^  which  I 
detected  in  the  shales  of  the  south  of  Scotland.  While  the 
paper  in  -which  I  described  this  and  other  forms  was  passing 
through  the  press^  I  learned  that  Geinitz  had  used  the  name, 
but  as  I  was  unable  to  ascertain  to  what  group  he  applied  it,  I 
permitted  the  name  to  stand.  In  the  same  paper  I  described 
a  new  species  of  Didymograpsus,  As  I  applied  the  name 
obviously  to  a  different  group,  it  must,  following  the  ordinary 
rule  in  such  cases,  be  retained  for  the  forms  to  which  I  applied 
it.  This  is  a  slender  graptoUte,  looking  like  a  penoU  Hue 
drawn  in  beautiful  curves,  or  in  nearly  straight  lines  on  the 
STuface  of  the  laminas  of  the  shale  in  which  it  is  preserved. 
The  numerous  branches  are  arranged  sub*symmetrically  on  the 
two  sides  of  the  primary  point. 

Salter,  in  1861,  described  a  compound  form  from  the 
Skiddaw  slates,  similar  to  some  that  had  already  been  observed 
in  Canada  by  Sir  William  Logan,  to  which  he  gave  the  name 
of  Dichograpsus.  The  fragments  of  this  genus  cannot  be  distin- 
guished  from  imperfdct  specimens  of  the  limited  genus  Orap- 
tolithus,  but  the  discovery  of  the  beautiful  examples  found 
in  Canada,  and  even  of  the  less  perfect  ones  obtained  from 
Cumberland,  show  that  the  complete  organism  was  somewhat 
complex.  They  were  developed  symmetrically  from  a  primary 
point,  which  Hall  calls  the  ''radicle,^'  and  dividing  more  or 
less  frequently  in  a  dichotomous  manner,  they  terminated  in 
greatly,  apparently  indefinitely,  produced,  simple,  one-ceiled 
branches.  The  slender  bases  of  the  branches  at  the  centre  of 
the  organism  was  supported  by  a  flat,  corneous  disc. 

Hall,  in  1857,  established  the  genus  Phyllograptns  for  a 
remarkable  form  consisting  of  four  series  of  cells,  united  to 
each  other  by  their  longitudinal  axes.  In  subsequently  pub- 
lished papers  he  proposed  several  additional  genera  for  organ- 
isms found  in  the  Quebec  rocks,  some  of  which  most  probably 
belong  to  other  families  than  the  graptolites.  In  some  he 
can  detect  no  cell  openings,  and  Inoccmlis,  which  is  not  rare 
in  our  British  Silurians,  has  a  solid  homogeneous  structure 
very  different  from  that  of  any  graptolite.  One  of  his  new 
genera  is  represented  in  Britain  by  two  species,  Dend/rograptus, 
a  remarkable  form  in  which  a  common  stem  to  the  polypary 
is  produced,  apparently  as  in  the  recent  Halecium,  by  the 
aggregation  of  numerous  tubes,  which  are  the  non-polypiferoua 
basal  extremities  of  the  branches.  He  has  also  established 
two  new  genera  for  organisms  that  had  found  places  in  already 
established  genera.  Li  Diphgrapsua  the  polypites  were  con- 
tained in  distinct  hydrothecsd  (Plate  II.,  Fig.  5) ;  but  in  a  few 
species  the  cells  bearing  the  polypites  were  excavated  in  the 
margin  of  the  common  polypary  (Plate  U.^  Fig«  6)^  and  for  those 
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having  a  stracture  so  very  different,  lie  proposed  tlie  name 
Cliniaeograptus.  The  Linnaean  OraptoUthus  scalaris  belongs  to 
this  restricted  genns,  and  Hall,  who  was  aware  of  this,  recognized 
the  original  specific  designation  in  proposing  the  new  name. 
He  is  not,  however,  aware  that  he  is  here  dealing  with  the 
only  species  which  Linnssus  knew,  but,  like  all  other  writers, 
he  erroneously  considers  Hisinger's  Priodon  sagittariiis  to  be 
the  Linnsaan  type  of  the  family. 

Some  species  of  Didymograpsus  have  this  polypary 
extended  into  a  double-celled  prolongation  below  the  point 
of  union  of  the  two  diverging  branches  (Plate  II.,  Fig.  13), 
and  these  Hall  names  Dicranograptus,  chiefly,  however,  because 
they  have,  as  he  thinks,  the  same  remarkable  structure  as 
Climacograptus. 

Having  thus  traced  historically  the  establishment  of  the 
different  genera  of  OTaptoHtes  that  have  been  found  in  Britain, 
we  shall  better  understand  their  relation  if  we  arrange  them 
in  systematic  order. 

Section  I. — Species  with  a  single  series  of  cells. 

1.  Rastrites,  Barrande.  Polypary  simple,  with  slender 
tubular  ceUs,  rising  more  or  less  at  a  right  angle  from  the 
delicate  capillary  axis,  and  having  their  bases  separated  by  a 
considerable  interval.  There  are  five  species  of  this  genus 
found  in  Britain,  all  of  them  from  the  Llandeilo  rocks.  The 
fossil  named  by  Harkness,  li.  tna/ngalatus^  is  the  older  portion 
of  Qraptoliihus  convolutusj  His.  (Fig.  15).  Prof.  Wyville 
Thompson  has  pointed  out  to  me  that  the  earliest  portion  of 
this  species  was  composed  of  distant  tubular  cells,  exactly 
resembling  those  of  RastrUes.  I  find  in  my  own  collections 
specimens  which  confirm  this  opinion.  The  cell  mouths  were 
furnished  with  two  spine-like  appendages  (Plate  I.,  Fig.  17). 
It  csmnot  be  determined  whether  these  larger  cells  had  any 
special  functional  office  to  discharge.  Two  species  are  figured 
on  Plate  II.,  iZ.  Linncei,  Barr.,  Fig.  9,  and  JS.  capiUaris,  Gar., 
Pig.  10. 

2.  OraptoUthus,  Linn.  Polypary  simple,  with  the  cells 
rising  at  an  acate  angle,  and  in  contact  throughout  more  or 
less  of  their  length.  Fourteen  British  species  are  known,  the 
majority  from  the  Llandeilo  rocks,  four  from  the  Caradoc,  and 
one,  O.  priodon,  Bronn,  rising  up  into  the  newest  beds  in 
which  any  true  graptoHte  has  yet  been  found — ^the  Ludlow 
series.  Fig.  1  is  0.  Sedqwichii,  PortL,  originally  described 
from  the  north  of  Ireland,  but  found  also  in  Scotland  and 
Wales.  Fig.  8  is  0.  Hisingeri,  Car.,  which  is  Hisinger'a 
Priodon  stigittariiLs.  To  prevent  further  confusion,  as  well  aa 
to  correct  an  error,  I  have  set  aside  the  &lse  IdnnoBan  specific 
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name^  and  I  gladly  find  another  in  the  name  of  the  original 
desoriber  of  the  species.  Fig.  3,  c  is  the  proximal  end  of  the 
polypary.  Pig.  7,  (?.  HaUi,  Barr.  Pig.  8,  a  and  b  are  two 
perfect  specimens  of  a  beautiful  small  species,  which  at  first 
I  referred  to  G.  mUl^peda,  M'Coj,  but  that  species  is  certainly 
the  proximal  end  of  U-.  Becki,  and  this  differs  from  it  in  haying 
a  very  broad  common  base,  from  which  the  hydrothec83  rise. 
I  have  dedicated  this  species  to  my  late  friend,  J.  Morison 
Clingan,  M.A.,  who  was  my  frequent  companion  in  rambles 
among  the  Moffat  Hills.  G.  Olingani  could  not  have  been 
part  of  a  compound  organism,  as  Hall  supposes,  but  is  evidently 
complete  in  itself.  Pig.  3,  h  represents  a  specimen  of  another 
species,  in  which  both  extremities  are  perfect ;  and,  though  I 
have  never  seen  large  specimens  showing  both  extremities, 
yet  fragments  of  the  ends  are  not  unfrequent,  and  these  con- 
clusively show  that  the  complete  organism  corresponded  in 
structure  with  the  small  and  more  frequently  perfect  (?. 
Olingani.     G.  convolutus,  His.,  is  represented  at  Fig.  15. 

3.  OyrtograpsiLS,  Car.  Polypary  compound ;  growing  in  one 
direction  from  the  primary  point.  One  species  only  is  known 
from  the  Wenlock  rocks. 

4.  hidymograpsus,  M'Coy.  Polypary  compound ;  growing 
bilaterally,  and  consisting  of  two  simple  or  double  branches. 
In  this  genits  I  include  Salter's  Tetragrapsus,  some  species  of 
which  would,  perhaps,  better  be  joined  to  Dichograpsus. 
Eleven  species  of  this  have  been  observed,  all  from  the 
Llandeilo  beds,  except  one,  which  is  found  in  the  Caradoc 
series.  Pig.  12  is  D.  Murchisonii,  Beclc.  sp. ;  Fig.  14, 
D.  crudalis,  Salt.  sp. ;  and  Pig.  16  is  an  undescribed  species 
from  the  Moffat  shales,  for  which  I  propose  the  name 
D.  elegans.  A  young  specimen  is  figured  at  16,  b,  and  c, 
showing  the  '^  radicle,^'  which  subsequently  disappears,  and  the 
three  processes  on  the  convex  side,  which  are  always  present  in 
this,  as  in  some  other  species  of  the  genus. 

5.  Dichograpsus y  Salt.  Polypary  compound ;  growing 
bilaterally,  and  brauching  regularly;  the non-celluliferous bases 
of  the  branches  invested  with  a  corneous  disc.  Several 
species  of  this  genus  have  been  found  in  Canada,  but  hitherto 
only  two  have  been  detected  in  the  Llandeilo  beds  of  this 
country,  of  which  D.  aranea,  Salt.,  Pig.  11,  is  one. 

6.  Clodograpsus,  Car.  Polypary  compound;  growing  bi- 
laterally from  the  primary  point,  irregularly,  and  repeatedly 
branching  and  rebranching,  and  without  a  central  disc.  Two 
species  of  this  genus  occur  in  Britain,  both  in  the  Llandeilo 
beds,  one  of  which,  0.  linearis,  Car.,  is  figured  Pig.  17.  It  is 
a  very  slender  species,  and  the  drawing  represents  it  as  some- 
what too  broad. 
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7.  Dendrograptus,  Hall.  Polypaiy  oomponnd,  wUii  a 
thick  common  stem,  giving  o«  branchefl  irregularty,  which 
repeatedly  sab-divide  in  a  dichotomoos  manner.  Two  species 
liave  been  noticed  in  Britain^  one  from  the  Llandeilo  and  the 
other  firom  the  Garadoc  beds.  Both  species  are  founded  on 
fragments  of  the  polypiferons  branches^  but  these  agree  so 
exactly  with  the  species  described  by  Hallj  that  there 
can  be  little  doabt  as  to  the  genus  in  which  they  should 
be  placed. 

Section  II. — Spedes  with  two  series  qf  cells. 

8.  Diplograpsus,  M^Coy.  Polypary  having  a  slender^  solid 
axis^  and  with  ceUs  composed  of  tme  hydrothecas.  Nine 
species  are  known^  and  all  of  them  from  the  Llandeilo  beds. 
Fig.  2  represents  one  of  the  best  known  species,  D.  pristis. 
His.  sp.  The  proximal  end  is  fmmished  with  three  spines,  all 
of  which  have  the  same  origin  ;  the  two  lateral  ones  are  not 
the  ornaments  of  individual  hydrothecs,  but  have  the  same 
relation  to  the  general  polypary  as  the  terminal  one.  Different 
forms  of  these  spines  are  figured  at  2,  a,  b,  and  c.  Fig.  5  is 
D.  folium,  His.,  which  is  destitute  of  any  ornament  at  tlie 
proximal  end.  The  individual  hydrothecsB  are  marked  by 
parallel  ridges,  as  if  they  increased  in  sia&e,  shown  in  the  en- 
larged portion  at  Fig.  5,  b.  SmaU  specimens  are  figured  at 
5,  c,  and  d.  Fig.  4  represents  an  anomalous  form,  D,  cameia, 
Gein.,  having  a  yery  small  number  of  cells  (3  or  4)  on  either 
side  of  the  main  axis,  and  these  cells  are  very  much  produced, 
so  as  to  appear  almost  parallel  to  the  solid  axis. 

9.  Climacograptus,  Hall.  Polypary,  having  a  slender  solid 
axis,  and  with  the  cells  hollowed  out  of  the  body  of  the  polypary. 
Three  species  are  known  in  Britain,  one  from  the  Llandeilo  beds, 
another  from  the  Garadoc,  and  the  third  common  to  both 
series.  Fig.  6  is  0.  scalaris,  Linn,  sp.,  a  species  whidi  haa 
been  rejected  by  some  authors  as  only  a  state  in  which  almost 
any  species  might  occur,  and  has  been  by  others  so  misunder- 
stood, that  it  has  appeared  under  no  less  than  ten  different 
specific  names.  The  relation  between  specimens  preserved  so 
as  to  show  the  cell  mouths  in  profile  (Fig.  6,  b),  and  those 
exhibiting  them  in  a  front  view,  as  transverse  or  ^'scalari- 
form ''  markings  on  the  upper  surface,  is  beautifully  shown 
in  a  specimen  figured  (6,  a),  in  which  the  polypaiy  is  so 
twisted  as  to  show  the  one  set  of  markings  on  its  upper  half, 
and  the  other  on  its  lower  half.  I  have  noticed  that  the  pro- 
longed axis  of  this  species  at  the  proximal  end  is  frequently 
invested  for  a  short  distance  by  a  sheath  (Fig.  6,  b). 

10.  BetioUies,  Ban*.  Polypary  without  a  solid  axis,  cells 
rising  from  a  central  common  canal,  and  in  contact  throughout 
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their  whole  course  ;  polypary  reticulated  on  the  outer  surface. 
Two  speoies  of  this  singular  genus  hare  been  found  in  the 
Wenlook  beds  of  Britain  (Plate  I.,  Fig.  12). 

Section  HE. — Species  with  single  and  double  series  of  cells 
en  different  parts  of  the  same  polypary. 

11.  Dicranograpius,  Hall.  This  is  proposed  by  Hall  as  a 
subgenus  of  Olimacograptvs  ;  but  as  the  form  of  the  polypary 
has  been  used  by  all  authors  as  the  principal  basis  for  the 
separation  of  genera,  this  must  be  recognized  as  a  good  genus. 
A  single  species^  G.  ra/tnosiLS,  Hall,  has  only  hitherto  been 
described  in  Britain,  and  that  is  &om  the  Llandeilo  beds.  It 
is  figured  (18). 

Section  lY.-^^Species  with  four  series  of  cells. 

12.  PhyllograptuSf  Hall.  Polypary  consisting  of  four 
laminsd  joined  throughout  their  whole  length  to  a  common 
solid  axis,  and  so  giving  four  separate  and  independent  sets  of 
cells.  A  single  species  has  been  found  in  the  Llandeilo  rocks, 
but  I  have  figured  (Plate  I.,  Fig.  5,  a)  an  American  species  and 
(5,  h)  a  transverse  section,  after  Hall,  which  exhibits,  better 
than  the  more  imperfectly  preserved  British  specimens,  the 
structure  of  the  genus. 

Systematic  position. — ^There  is,  perhaps,  no  small  group  of 
fossils  concerning  which  so  many  and  so  different  estimates 
as  to  their  systematic  position  have  been  entertained.  Linnaeus, 
as  we  have  seen,  considered  that  the  species  which  he  knew 
was  not  a  true  fossil.  Bromel,  as  early  as  1727,  is  believed  to 
refer  to  graptoUtes  in  his  account  of  the  fossils  of  Sweden, 
when  he  speaks  of  the  fossil  leaves  of  grasses ;  their  vegetable 
origin  has  been  maintained  by  several  subsequent  writers. 
Brongniart  includes  them  among  the  Algse,  and  figures  two 
species  in  his  great  work,  Histoire  des  V^gStaux  Fossiles  ;  and 
in  this  opinion  he  was  followed  by  several  of  the  earlier 
American  geologists,  as  Mather,  Conrad,  and  Yanuxem. 

As  equally  erroneous,  the  opinions  of  Boeck,  M^Crady,  and 
Nimmo  may  be  at  once  set  aside.  Boeck  considers  them  to 
have  been  hollow  tubes,  rent  asunder  in  different  ways  before 
being  buried  in  the  mud  in  which  they  are  preserved.  They 
were  probably,  he  thinks,  the  arms  of  radiata  or  cephalopoda, 
and  the  various  forms  described  as  different  species  are  the 
result  of  the  accidental  tearing,  and  the  irregular  contraction 
of  the  substance  of  the  tube.  M^Crady  considers  that  the 
graptohtea  are  the  larvsa  of  echinoderms,  because  of  their 
sinularity  in  form  to  Muller's  pubUshed  drawings,  Nimmo 
think»  tibey  are  nothing  more  or  less  than  the  serrated  spii^es 
pf  tlie  Jiaja  piMtinaca,  or  an  allied  species.    It  does  not  appear 
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from  Nimmo's  notice  that  lie  had  ever  seen  a  graptolite^  and 
lus  absurd  conjectares  may  be  excused^  while  the  folly  of  its 
publication  evidently  rests  with  the  then  editor  of  the  Calcutta 
Journal.  M'Crady  and  Boeck,  on  the  other  hand^  came  to 
their  conclusions  after  examining  specimens ;  but  the  descrip- 
tions already  given  of  the  structure  and  general  form  of  these 
fossils  render  it  unnecessary  to  refute  sucn  notions. 

Walch  is  the  first  naturalist  who  recognized  the  animal 
nature  of  graptolites.  In  his  work  on  the  fossils  of  B[norr's 
Museum,  he  figures  two  species,  which  he  describes  as  small 
toothed  orthoceratites.  The  one  is  most  probably  O.  priodon, 
preserved  in  the  round,  represented  externally  in  one  figure, 
and  in  section  in  the  other.  Geinitz  has  mistaken  the  dark- 
coloured  divisions  between  the  cells  shown  on  the  surface  of 
the  polished  slab  for  specimens  of  Rastrites  peregrimis.  The 
other  species  figured  is  O,  convolutus.  Walch's  opinion  that 
they  were  minute  cephalopods  was  entertained  by  many 
naturalists,  among  others  by  Wahlenberg  and  Schlotheim. 
Barrande  at  length  set  the  matter  at  rest  by  clearly  showing 
that  they  could  not  structurally  belong  to  this  group,  but  must 
be  zoophytes. 

Nilsson,  the  venerable  Swedish  naturahst,  was  the  first  to 
suggest  their  true  affinities.  Some  thirty  years  ago  he  was 
engaged  in  the  study  of  these  fossils,  and  published  an  abstract 
in  anticipation  of  a  complete  memoir,  which  he  has  never 
given  to  the  world.  At  that  time  the  classification  of  zoophytes 
was  very  imperfect,  and  in  the  family  Ceratophyta,  to  which  he 
referred  them,  were  included  a  number  of  organisms  now 
known  to  have  no  affinity  with  each  other.  Beck,  in  a  note  in 
Murchison's  Silurian  System  (1839),  refers  them  to  the  neigh- 
bourhood of  Pennatula,  and  he  has  been  followed  by  Barrande 
and  others.  The  possession  of  a  solid  axis,  and  of  a  free 
polypary,  are  the  points  chiefly  relied  on  by  those  who  main- 
tain this  view.  M'Coy  thinks  they  were  Sertularians,  because 
the  form  of  their  horny  polypary  and  the  polype  cells  were  the 
same  as  in  that  family.  Salter,  Greene,  and  others  would  raise 
them  much  higher  in  the  scale  by  placing  them  amongst  the 
Polyzoa. 

In  trying  to  estimate,  if  it  be  possible,  which  of  these 
opinions  is  the  most  accurate,  it  will  be  necessary  to  ask  first, 
what  are  the  characters  to  which  we  have  access  in  graptolites 
that  are  most  important  in  throwing  light  on  their  systematic 
position.  Some  make  the  general  form  of  importance ;  but, 
on  the  one  hand,  this  is  one  of  the  most  variable  characters  in 
the  same  family,  and  on  the  other,  it  is  one  which  repeats  itself 
in  very  different  families.  It  would  be  impossible  to  dis- 
tinguish between  the  Eydrozoa  and  the  Polyzoa  from  general 
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form.  Besides^  we  find  this  yerj  variable  amongst  tlie  grap* 
tolites  themselves.  Nor  is  the  fact  that  the  poljparies  were 
free  of  much  significance^  inasmuch  as  there  are  free  forms 
among  both  the  Polyzoa  and  Hydrozoa*  The  only  trustworthy 
characters  for  the  purpose  we  want  are  to  be  obtained^  I 
believe,  from  the  structure  and  relation  of  the  individual  parts 
of  the  polypary.  In  the  Polyzoa  there  is  a  distinct  septum 
cutting  off  the  individual  from  the  common  canal,  except  by  a 
comparatively  small  perforation.  In  the  Hydrozoa  the  polype 
rises  directly  from  the  coenosarc,  and  this  also  is  the  structure 
of  the  graptolite.  This  would,  then,  at  once  set  aside  the 
Polyzoa,  and  restrict  the  inquiry  to  the  humbler  ccelenterate 
zoophytes.  The  general  resemblance  between  the  free  Pen- 
natuluj  with  its  prolonged  axis  and  bilateral  arrangement  of 
parts,  and  Diplograpsus,  wiU  not  bear  even  a  little  scrutiny.  The 
axis  is  slender  and  corneous,  and  is  produced  at  the  distal  end 
of  the  organism,  while  in  Pennatula  it  is  thick  and  fleshy,  and 
proceeds  from  the  proximal  end.  The  cells  containing  the 
animals  are  dug  out  of  the  coenosarc,  and  strengthened  with 
calcareous  deposits  in  Pennatula,  while  in  the  graptolites  the 
polypary  is  corneous  and  external,  agreeing  in  this  respect 
also  with  the  Hydrozoa.  There  are,  no  doubt,  some  struc- 
tures for  which  it  js  diflScult  to  find  anything  corresponding 
among  the  Hydrozoa ;  but  making  every  allowance  for  them, 
and  considering  the  many  and  important  points  which  they 
have  in  conamon,  there  is  a  strong  case  made  out  for  the 
graptolites  being  Hydrozoa,  although  a  somewhat  abnormal 
form. 

EXPLANATION  OF  PLATE   II. 

Fig.  1.  OraptolUhua  Sedgwicldi,  Portl. 

Pig.  3.  Qraptolitkus  Hisingeri,  Car.  a,  portion  of  the 
adult  polypary ;  c,  proximal  end,  with  small  cells ;  h,  young 
specimen  of  an  aUied  species. 

Fig*  7.  Qraptolithus  Halli,  Barr. 

Fig.  8.  Two  perfect  specimens  of  Qraptolithus  Olingani,  Car. 

Fig.  15.  Fragments  of  Graptolithus  convolutus,  His. 

Fig.  2.  Diplograpsus  pristisj  His.  sp.  a,  complete  poly- 
pary ;  b  and  c,  different  forms  of  the  proximal  spines. 

Fig.  4.  Diplograpsus  coineta,  Gein.     Three  different  forms. 

Fig.  5.  DiplograpsiLs  folium,  His.  sp.  a,  complete  poly- 
pary ;  b,  portion  magnified ;  c  and  d,  young  individuals. 

Fig.  6.  Climacograptus  scalaris,  Lmn.  sp. 

Fig.  9.  Bastrites  Idnncei,  Barr. 

Fig.  10.  Bastrites  capillaris,  Car. 

Fig.  11.  Dici/rogi'apsus  aranea.  Salt. 

Fig.  12.  Didymograpsus  Murchisonii,  Beck. 
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Fig.  14.  Didymograpaus  crueialM,  Salt,  sp. 

Fig.  16.  Vidymograpsua  elegans.  Car.  a,  portion  of  an 
adalt  specimen;  b,  young  specimen,  showing  the  primarjr 
point,  or  '^  radicle '/'  c,  the  same  magnified. 

Fig.  17.  Gladograpsus  linearis,  Car.  b,  portion  magnified 
to  show  the  form  of  the  cells. 


FLYING  MACHINES. 

Ik  all  ages  men  have  envied  the  powers  of  flight  possessed  by 
birds,  and  from  ancient  to  modern  times  inventors  and  schemers 
have  busied  their  brains  with  devices  intended  to  confer  upon 
humanity  the  desirable  faculty  of  aerial  locomotion.  For  the 
most  part,  such  efforts  have  been  made  by  a  class  of  projectors 
whose  folly  and  infatuation  have  thrown  ridicule  upon  the  idea. 
Over  and  over  again,  the  most  absurd  contrivances  have  been 
represented  as  sure  to  achieve  success — a  little  more  monej 
was  the  only  thing  required;  and  if  a  sympathising  public 
would  only  find  the  fimds,  blundering  enthusiasts  promised^ 
and  believed,  that  they  would  fly  like  jackdaws  from  ike  neigh- 
bouring steeple,  or  soar  like  eagles  far  above  the  haunts  of 
men. 

The  recent  establishment  of  an  '* Aeronautical  Society"  in 
this  country,  under  the  presidency  of  the  Duke  of  Argyll,  and 
with  a  council  containing  such  men  as  Sir  Charles  Bright  and 
William  Fairbaim,  James  Glaisher  and  F.  H.  Wenham,  has 
already  had  the  curious  effect  of  raising  expectations  in  scien- 
tific minds,  that  at  last  some  form  of  flying  apparatus  may  be 
made  to  succeed.  Of  late  years,  a  partial  study  of  the  wings 
of  birds,  and  of  their  methods  of  action,  seemed  to  show  that 
flight  was  a  physical  impossibility  for  man.  The  size  of  tiie 
bird's  wing  was  so  large,  in  proportion  to  the  creature's 
weight,  and  it  appeared  to  demand  so  great  an  lonoant  of 
muscular  force  for  its  movements,  that  it  seemed  perfectly 
hopeless  to  expect  that  human  muscles  could  wield  an  appa- 
ratus of  the  required  dimensions,  and  with  the  velocities 
demanded,  or  that  any  mechanism  could  be  constructed  gene- 
rating sufficient  force  in  proportion  to  its  weight.  Mr. 
Wenham's  researches  into  the  matter  have  materially  modified 
the  opinions  of  those  who  heard  his  paper  read,  or  who  have 
perused  it  in  the  First  Annual  Report  of  the  Aeronautical  Sodeiy 
of  Great  Britain,* 

He  has  thrown  much  light  upon  that  very  complicated  and 

•  Publiihed  by  GftMeU  and  Co» 
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abstaruse  qnesticm,  the  ffiglit  of  birds,  and  he  has  established 
good  reasons  for  supposing  that  there  has  been  much  exagge- 
ration in  the  popular  estimate  of  the  force  exerted  in  the 
operation.  We  hope  our  readers  will  have  recourse  to  the 
pubUoation  we  haye  named;  but,  as  an  incentive  to  consult  it, 
and  for  the  benefit  of  those  who  are  not  likely  to  see  it,  we 
shall  proceed  to  give  a  condensed  account  of  its  contents. 
Mr.  Wenham  tells  us  that  a  weight  of  150  lbs.  suspended  from 
a  surface  of  the  same  number  of  square  feet,  will  fall  through 
the  air  at  the  rate  of  1300  feet  per  minute,  the  force  expended 
on  the  air  being  nearly  six-horse  power.  Consequently,  that 
power  would  be  required  to  keep  the  same  weight  and  surface 
suspended  at  a  fixed  altitude.  A  man  can  perform  muscular 
work  equal  to  raising  his  own  weight,  say  150  lbs.,  twenty-two 
feet  per  minute ;  but  at  this  low  rate  of  speed  he  would  require 
to  sustain  him  on  the  air  a  surface  of  120,000  square  feet, 
making  no  allowance  for  weight  beyond  his  body.  Thus, 
attempts  to  construct  bird-like  wings,  by  which  a  man  could 
raise  himself  perpendicularly,  appear  quite  impracticable. 

A  pelican,  shot  by  Mr.  Wenham,  on  the  Nile,  was  found 
to  weigh  21  lbs.,  and  its  wings  measured  ten  feet  from 
end  to  end.  During  their  flight,  pelicans  make  about  seventy 
wing  strokes  per  minute,  and  when  they  float  on  the  air,  a  few 
strokes  in  each  minute  appear  sufficient  to  sustain  them,  and 
there  is  no  symptom  of  powerful  exertion.  Mr.  Wenham  also 
noticed  that  nocks  of  spoonbills,  flying  at  about  thirty 
miles  an  hour,  at  less  than  fifteen  inches  above  the  Nile's 
surface,  did  not  create  a  sufficient  commotion  in  the  air  to 
ripple  the  snr&ce  of  the  water.  Studying  the  behaviour  of  an 
eagle  impelled  to  activity  by  a  charge  cf  laige  shot  rattling 
amongst  his  feathers,  he  also  notioed  that  he  had  to  run  at 
least  twenty  yards  before  he  could  raise  himself  from  the  earth. 
Many  other  observations  of  birds  are  highly  important,  and 
enable  us  to  form  some  conception  of  the  way  in  whidli  varioas 
kinds  of  wings  perform  their  work. 

Citing  Smeaton,  Mr.  Wenham  informs  us,  tbat  if  a  plane 
moves  against  tiie  wind,  or  the  wind  against  a  plane,  at 
the  rate  of  tyreniy-two  feet  per  second,  1320  feet  per  minute, 
or  fifteen  miles  an  hour,  a  force  of  one  lb.  per  square  foot 
is  obtained.  When  a  falling  body,  having  a  weight  of  one 
lb.  to  eack  foot  of  resisting  sur&ce,  reaches  that  velocity, 
the  atmospheric  resistance  balances  its  weight,  and  keens 
it  from  descending  faster.  A  man  and  a  parachute,  weig^* 
ing  together  143  lbs.,  will  not  fall  with  a  greater  velocity 
if  the  parachate  is  k^t  in  position,  and  has  an  area  of  143 
square  feet.  A  £all  of  eight  feet  brings  a  body  to  the  earth 
with  the  same  velocity,  which  is  not  sufficient  to  destroy  life  or 
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limb.  Swallows  have  a  wing  surface  of  two  square  feet  to  the 
pound;  some  of  the  duck  tribe^  which  fly  well^  little  more 
than  half  a  square  foot,  or  72  inches  to  the  pound.  If  such 
birds  allowed  themselves  to  fall  perpendicularly,  with  out- 
stretched wings,  they  would  reach  the  ground  with  an  injurious 
velocity,  but  by  descending  obUquely,  they  alight  with  ease  and 
safety.  This  combination  of  a  horizontal  motion  with  a  per- 
pendicular one  is  of  the  greatest  importance ;  and  Mr.  Wenham 
observes,  "  In  the  case  at  perpendiculcur  descent,  as  a  parachute, 
the  sustaining  efiect  will  be  much,  the  same,  whatever  the 
figure  of  the  outline  of  the  superficies  may  be,  and  a  circle 
affords,  perhaps,  the  best  resistance  of  any.  Take,  for  example, 
a  circle  of  twenty  square  feet  (as  possessed  by  the  pelican)^ 
loaded  with  as  many  pounds.  This,  as  just  stated,  will  limit  the 
rate  of  perpendicular  descent  to  1820  feet  per  minute.  Bat 
instead  of  a  circle  sixty-one  inches  in  diameter,  if  the  area  is 
bounded  by  a  parallelogram  ten  feet  long  by  two  broad,  and 
whilst  at  perfect  freedom  to  descend  perpendicularly,  let  a 
force  be  applied  exactly  in  a  horizontal  direction,  so  as  to  cany- 
it  edgeways,  with  the  long  side  foremost,  at  a  forward  speed  of 
thirty  miles  an  hour — just  double  that  of  its  passive  descent — 
the  rate  of  fSall,  under  these  conditions,  will  be  decreased  most 
remarkably,  probably  to  less  than  one-fifteenth  part,  or  ei^ty- 
eight  feet  per  minute,  or  one  mile  per  hour.''  This  diminution 
of  the  descending  velocity  is  occasioned  by  the  resistance  of 
the  mass  of  air  moved  by  the  parachute  in  its  horizontal  course, 
and  which  necessarily  becomes  greater  in  proportion  to  the 
width  of  the  parachute. 

Among  the  experimental'  illustrations  suggested  by  Mr. 
Wenham  is  the  action  of  a  thin  blade,  one  inch  wide  and  a  foot 
long,  fixed  at  right  angles  to  a  spindle  on  which  it  can  be 
turned.  If  such  an  apparatus  is  immersed  iu  a  stream  running 
in  the  direction  of  the  spindle,  and  held  at  rest,  the  force 
which  the  blade  has  to  resist  will  be  simply  that  of  the  water 
current  acting  on  its  surface,  and  the  current  will  be  checked 
to  a  corresponding  extent.  If,  however,  the  spindle  and  blade 
are  made  to  rotate  rapidly,  ''  ihe  retarding  effect  against  direct 
motion  will  now  be  increased  over  tenfold,  and  is  equal  to  that 
due  to  the  entire  area  of  the  circle  of  revolution.  By  trying  the 
effect  of  blades  of  various  widths,  it  will  be  found  that,  for  the 
purpose  of  effecting  the  maximum  amount  of  resistance,  the 
more  rapidly  the  spindle  revolves  the  narrower  may  be  the 
blade." 

It  will  be  evident,  that  if  a  column  of  air  were  rotating  in 
the  same  direction  and  with  the  same  velocity  as  that  of  the 
vane  and  spindle,  the  movement  of  the  vane  would  not  be 
resisted  by  the  air,  and  just  to  the  extent  to  which  the  revolving 
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vane  commanicates  its  own  motion  to  the  air^  the  reaction  of 
the  air  against  the  motion  of  the  vane  will  be  lessened.  If  at 
each  moment  of  its  progress  in  a  horizontal  direction  the  vane 
acted  npon  a  stratum  of  air  whose  vis  inertice  had  not  been 
disturbed,  the  maximnm  of  reaction  would  be  obtained.  Mr. 
Wenham^  in  a  yerj  ingenious  way,  applies  these  facts  to  the 
action  of  the  long  wings  of  swallows,  and  other  birds  charac- 
terized by  the  length  of  their  flying  apparatus,  and  he  shows 
very  pointedly  the  great  mechanical  disadvantage  at  which  a 
bird  or  a  machine  must  operate  in  order  to  raise  a  weic'ht  per^ 
pendicula/rly,  as  compared  with  raising  it  obliquely.  He  says 
it  does  not  appear  that  any  large  bird  can  raise  itself  perpen- 
dicularly in  a  still  atmosphere,  but  pigeons  can  accomplish  it 
approximately  to  a  moderate  height,  and  the  humming-bird,  by 
the  extremely  rapid  vibration  of  its  pinions,  can  sustain  itself 
for  one  minute  in  still  air  in  the  same  position.  '^  The  muscular 
force  required  for  this  feat  being  much  greater  than  for  any 
other  performance  of  flight.  The  wings  uphold  the  weight, 
not  by  striking  vertically  downwards  upon  the  air,  but  as  in- 
clined surfaces  reciprocating  horizontally  like  a  screw,  but 
wanting  in  its  continuous  rotation  in  one  direction,'^  and,  there- 
fore, with  some  loss  of  power  from  the  rapid  alternation  of 
motion. 

A  bird  is  sustained  in  the  air  by  the  weight  of  that  fluid,  and 
the  sustaining  power  of  its  wings  will  depend  upon  the  quan- 
tity or  weight  of  air  that  would  have  to  be  displaced  by  its 
fall^  By  a  wide  stretch  of  wing,  and  a  horizonsJ  motion,  the 
resistance  is  maximized,  and  a  long-winged  bird  that  has  raised 
itself  in  the  air  may  avoid  falling  by  maintaining  a  certain 
horizontal  Telocity  with  a  moderate  expenditure  of  force. 

A  kite  is  sustained  and  moved  obliquely  by  the  force  of  the 
wind,  and  the  weight  of  the  air  which  its  fall  must  displace. 
Thus  there  is  some  analog  between  a  wing  and  a  kite,  it  being 
mechanically  pretty  much  the  same  thing,  whether  a  breeze 
blows  against  a  resisting  surface,  or  a  resisting  surface  is  moved 
against  a  mass  of  air.  Mr.  Wenham  dtes  an  experiment  of 
Captain  Dansey,  in  which  a  kite,  having  a  surface  of  only  55 
square  feet,  raised  a  weight  of  92^  lbs.  in  a  strong  breeze,  and 
he  considers  that  exploring  kites  might  be  safer  and  more  con- 
venient than  exploring  balloons  for  purposes  of  war,  though 
their  employment  would  be  dependent  on  the  force  of  the  wind. 

Notwithstanding  the  ingenuitv  of  the  preceding  explana- 
tions, the  reader  may  scarcely  oe  prepared  to  admit  Mr. 
Wenham's  inference,  that  ''man  is  endowed  with  sufficient 
muscular  power  to  enable  him  to  take  individual  and  extended 
flights,  and  that  success  is  probably  only  involved  in  a  question 
of  suitable  mechanical  adaptations.^'      An  imitation  of   the 
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"bird's  length  of  wing  is  out  of  the  qnestion^  as  we  have  no 
means  of  constmcting  a  mechanism  equally  strong  and  lights 
and  of  similar  proportions  in  length  and  breadth  to  the  weight 
that  has  to  be  carried.  The  possible  solution  of  the  problem 
is  thus  explained.  "  Having  remarked  how  thin  a  stratum  of 
air  is  displaced  beneath  the  win?s  of  a  bird  in  rapid  flighty  it 
follows,  that  in  order  to  obtain  the  necessary  length  of  plane  for 
supporting  heavy  weights,  the  surfaces  may  be  superposed,  or 

5 laced  in  parallel  rows,  mth  an  interval  between  them.  A 
ozen  pelicans  may  fly  one  above  another  without  mutual  impe- 
diment, as  if  framed  together ;  and  it  is  thus  shown  how  two 
hundred  weights  may  be  supported  in  a  transverse  distance  of 
only  ten  feet/' 

Can  any  mechanism,  either  moved  by  man,  or  by  inorganic 
motive  power,  be  constructed  to  operate  successfully  on  the 
principles  thus  explained  ?  After  carefully  reading  Mr.  Wen- 
ham's  paper,  few  scientific  men  would  venture  to  pronounce 
the  solution  of  the  problem  impossible,  and  we  have  reason  to 
believe  it  has  materially  modified  the  opinions  previously  enter- 
tained by  some  of  our  best  mechanicians  and  physicists.  The 
paper  is  full  of  close  reasoning,  and  differs  entirely  from  the 
illogical  speculations  often  put  forth  by  enthusiastic  projectors, 
who  set  to  work  according  tu  methods  that  inevitably  lead  to 
failure. 

From  certain  experiments  described  by  Mr.  Wenham,  the 
nature  of  the  difficulties  to  be  overcome,  and  the  kind  of  possi- 
bility that  may  be  convertible  into  actualily,  are  made  clearer 
than  they  were  before,  and  many  facts  discovered  of  late  years  in 
reference  to  the  action  of  screws  as  substitutes  for  paddles  in 
steam  navigation,  and  in  relation  to  the  flight  of  various  shaped 
projectiles,  may  come  in  aid  of  the  aeronautist. 

it  is  remarkable  that  previous  to  the  invention  of  balloons, 
flying  machines  were  pet  schemes  with  many  philosophers. 
The  gas  balloon  especially  threw  them  into  the  shade,  but  the 
investigations  of  the  infant  Aeronautical  Society  operate  in  the 
reverse  direction,  and  tend  to  create  a  belief  that  if  aerial  navi- 
gation is  ever  to  assume  practical  importance,  it  must  be  through 
the  agency  of  some  mechanism  more  manageable  and  less  liable 
to  derangement  than  an  enormous  bag  filled  with  a  material 
that  has  the  greatest  possible  aptitude  for  escaping  through  the 
minutest  pores. 
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THE  LXTNAR  APBNNINES.-CLUSTERS  AND 
NEBUL^.-OCCULTATION. 

BY  THE  fiSY.   T.   W.  WBBB^  A.H.^   V.&.A.S. 

W£  come  now  toaportion  of  the  lunar  surface  remarkable  for  the 
unusual  combination  of  great  altitude,  and  comparatiye  free- 
dom from  that  eruptive  disturbance  which  has  left  its  traces  so 
abundantly  in  other  elevated  regions.  Thus  far,  it  has  some 
similarity  with  the  great  mountain-chains  of  the  earth,  which 
it  also  resembles  in  its  rapid  slope  in  one  direction,  contrasted 
with  the  gradual  declivity  of  the  other  side.  The  comparison^ 
however,  aa  Schmidt  wa^  the  first  to  point  out,  fails  in  one 
important  point  here  (and  such  indeed  seems  to  be  the  case  in 
all  the  lunar  highland  districts) — the  absence  of  long  valleys, 
such  as  either  have  been  cut  down  by  streams  of  water^  or  at 
least  are  now  their  recipients :  and  there  is  something  in  the 
structure  of  the  N.W.  edge  dififerent  from  the  ordinary  terres- 
trial central  crest  with  its  double  slope:  the  massive  pedestals 
of  the  loftiest  peaks  arise  from  it,  but  the  peculiarity  of  their 
connection  and  their  local  division  would,  in  Schmidt^s  opinion, 
scaJTcely  find  anything  analogous  on  the  earth.  This  district 
received  from  Hevel  the  designation  of  the  Apennines^  in 
accordazuse  with  his  fancied  analogy  between  the  lunar  and 
terrestial  surface,  and  on  our  index-map  is  numbered  23.  Schr. 
has  ascribed  to  it  a  length  of  nearly  460  miles,  with  a  breadth 
of  70  to  more  than  90  miles:  B.  and  M.  estimate  its  area. 
at  nearly  74,000  square  miles :  and  though  surpassed  in  height 
by  several  ranges  upon  the  limb,  it  forms  the  most  consider- . 
able  mountain-mass,  in  the  clearly-distinguishable  part  of  the 
visible  hemisphere.  On  the  E.  it  connects  itself  with  the  con- 
spicuous crater  Eraiostlwnes  (29),  by  a  narrow  prolongation  of 
moderate  height :  southward  it  grad.ually  declines  in  a  great 
number  of  low  ridges  into  the  8inu»  Jasktum  (H),  the  Mare 
Vaporum  (F),  and  the  region  about  Manilius  (24) :  on  the  W* 
it  borders  on  the  already-described  chain  of  HcBmuSj  extending 
N.E.  from  Menelaus  (15),  and  the  Mare  SerenitatU  (E)  :  on  the 
K.  and  N.E,  it  culminates  in  a  long,  lofty,  steep  crest,  some- 
what curved  in  its  general  direction,  and  much  indented  in 
detail;  this  towers  over  the  Mare  Imbruim  (I),  with  many  insu- 
lated hills  and  long  low  ridges  attending^  its  base,  in  places  ris- 
iog  towards  it  in  steps,  and  looking,  as  Schmidt  observes,  like 
great  masses  of  debris  detached  from  the  main  chain  during  its 
elevation ;  perhaps  it  may  be  equally  open  to  us  to  suppose 
that  they  may  in  part  be  the  result  of  landslips  from  its  edge  at 
a  more  recent  date«     The  earliest  observers  were  astonished  at 
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its  evident  height  and  precipitousness^  and  Galileo  and  Hevel 
naturally  thought  it  the  loftiest  of  the  lunar  mountains.  Its 
shadow  occasionally^  about  the  time  of  the  First  Quarter,  cuts 
out  a  broad  and  deep  notch  of  the  Mare  Imbrium  reaching  to 
the  terminator,  and  extends  for  a  leogth  of  about  83  miles ; 
or,  which  comes  to  the  same  thing,  a  spectator  at  that  dis- 
tance would  see  across  the  wide-extended  plain  its  crest  rising 
high  enough  into  the  sky  to  cover  the  disc  of  the  rising  sun  ; 
as  on  the  other  hand,  at  sunset  its  summit  withdraws  into 
darkness  when  equally  removed  from  the  terminator.  About 
the  First  Quarter,  the  broad  illuminated  line  of  the  main  ridge 
runs  out  so  far  into  the  lunar  night,  that  it  may  even  be  dis- 
tinguished by  a  sharp  eye  without  the  telescope ;  and  though  a 
similar  irregularity  is  obvious  when  the  terminator  passes  near 
TheophUus  (85),  yet,  according  to  B.  and  M.,  it  was  the  projec- 
tion of  the  Apennines  which  led  Plutarch,  and  others  of  the 
ancients  to  infer  the  rugged  character  of  the  lunar  globe. 
Hevel  first  measured,  of  course  with  a  very  rude  kind  of  micro- 
meter, the  distance  of  the  extreme  illuminated  point  from  the 
terminator  at  the  lunar  sunset,  and  found  it  -rV  o^  ^^®  moon's 
radius,*  giving  a  very  fair  approximation  of  16,800  ft.  From 
its  steepness,  it  is  scarcely  free  from  shadow  through  four  days, 
and  the  great  crest  bears  traces  of  it  even  as  late  as  24h. 
before  full.  During  the  lunar  afternoon  and  evening,  the 
shadow  on  the  abrupt  N.E.  descent  is  replaced  by  light,  and 
a  little  before  Last  Quarter  I  have  seen  it,  though  falling 
very  obliquely  to  the  axis  of  the  chain,  reflected  from  the  pre- 
cipices in  a  very  beautiful  and  striking  manner.  The  whole 
mass  is  comparatively  light  in  colour,  unbroken  by  darkness, 
excepting  where  penetrated  by  deep  valleys  on  the  S. ;  and  there 
being  no  luminous  streaks  here,  and  the  M.  Imbriv/nt  being  of 
a  deep  grey,  the  Apennines  can  be  readily  distinguished  under 
the  highest  illumination.  A  narrow  strip  along  its  loftiest 
edge  reaches  7® — 8°  of  brightness ;  a  suggestive  fact,  in  con- 
junction with  many  other  instances  of  the  like  nature,  especially 
in  the  rings  of  craters,  and  one  which  would  come  into  con- 
sideration in  selenological  inquiries;  though  its  uncertainty 
and  irregularity  occasion  difficulty  in  its  interpretation.  It 
would  seem  as  though  there  must  be  a  difference  somewhere, 
either  of  material  or  of  structure,  in  the  original  formation;  or 
of  internal  arrangement  or  reflective  power,  superinduced  at 
a  later  period  in  the  process  of  cooling  or  consolidation,  or 
from  the  presence,  or  relative  absence,  of  some  external  in- 
fluence.    AmoDg  these,  siagly  or  in  combination,  would  lie 

*  (Galileo  had  ^nyiouuij  egtimated  the  projection  of  tome  eleyatioxu  in  Tirious 
phaaei  at  more  than  ii  of  the  diameter  (^  of  radioB).  Too  large,  bat  not  amiaa 
for  him. 
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onr  clLoice  of  an  explanation  plastic  enough  to  be  monlded  to 
the  varying  and  capricious  nature  of  the  phenomenon ;  but 
there  is  an  embarras  de  richesses  :  the  number  of  alternatives 
causes  difficulty  in  selection ;  and  after  all^  it  is  not  wonderful 
that  we  should  be  perplexed  by  an  appearance  which  we  are 
obliged  to  study  at  a  distance^  which  the  highest  available 
magnifying  powers  can  only  reduce  to  200  or  800  miles.  What 
would  be  the  difficulties  and  the  perplexity  of  the  geologist  if 
he  were  obliged  to  study  the  structure  of  the  earth  from  a  cor- 
responding remoteness^  and  in  equal  ignorance  of  its  materials^ 
the  processes  to  which  they  have  been  subjected,  and — save 
only  in  very  rude  outline — ^the  causes  and  mode  of  their  pre- 
sent conformation  I  However,  this  subject  of  varying  reflective 
power  or  local  colour  deserves,  and  we  may  hope  will  some  day 
receive,  a  greater  amount  of  sep^urate  investigation  than  has  yet 
been  accorded  to  it. 

"Almost  numberless,'^  say  B.  and  M.,  ''is  the  multitude 
of  mountain  ridges,  separate  peaks,  and  hills  which  cover  the 
highland ;  and  even  with  the  strongest  telescopic  aid  and  the 
most  invincible  application,  a  delineation,  entering  as  much 
into  detail  as  is  practicable,  for  instance,  in  the  great  rnaria, 
would  here  be  unsuccessful.^'  They  say  that  their  map  con- 
tains on  the  W.  of  the  crater  Oonon,  that  is  to  say,  in  about  ^ 
of  the  whole  length  of  the  chain,  towards  500  summits,  but 
that  2000  or  3000  would  not  have  been  enough  to  exhibit  all 
which  can  by  degrees  be  made  out  here  under  favour- 
able circumstances.  ''A  three  times  larger  scale,  a  gigantic 
telescope,  and  the  special  examination  of  years,  would  be 
requisite  to  produce  a  representation  approaching  in  acduracy 
to  one  of  our  better  terrestrial  maps.'* 

This  complexity  of  structure  had  been  noticed  by  Schr., 
whose  27f.  reflector,  with  a  power  of  200,  had  shown  him  in 
1795-6  the  innumerable  minor  elevations  of  which  the  great 
masses  are  compacted  together,  in,  so  to  speak,  tangible  dis- 
tinctness, though  in  part  as  minute  as  the  smallest  pins'  heads ; 
the  labyrinth,  in  fact,  is  not  difficult  to  be  perceived ;  and  I 
have  seen  something  of  it  with  a  S-^  inch  object-glass. 

Beginning  on  the  S.W.  from  the  end  of  Mt  Hcemtufj  which 
forms  the  S.B.  border  of  the  M,  Serenitatis,  we  come  first  to 
the  gradual  ascent  of  a  wide-spread  plateau,  180  miles  from 
N.  to  S.,  and  165  in  the  opposite  direction;  an  extent  of 
which  we  may  get  an  idea  by  comparing  it  with  the  distance 
from  London  to  York,  between  170  and  180  miles  direct. 
The  general  elevation  of  this  mass  may  be  perhaps  6000f., 
much  greater  than  the  subsequent  rise  of  the  summits,  which 
it  bears.  The  arrangement  of  most  of  these  shows  one  of  the 
peculiar  parallelisms  of  the  moon^  from  N.E.  to  S.W. :  one 
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point  among  them  reaches  8000f.  The  N.  part  of  the  Apen- 
nines is  bj  far  less  connected  with  loftier  and  more  insulated 
peaks :  we  find  here  a  crater,  Araitie,  of  great  depth  (Schr. 
thinks  S500f.  or  more)  for  its  diameter  of  7  miles ;  its  8^  of 
brightness  make  it  conspicnous  even  in  the  fall  moon;  a 
smnmit  close  to  it  on  the  N.  rises  10,400f.  above  the  highland 
30  miles  to  the  W. ;  and  another  farther  to  the  N.W.,  visible 
from  the  plain  towards  the  sunrise,  mounts  above  that  level 
to  14,300f.  A  short  distance  N.  of  Aratue,  a  high  bright 
ridge  in  a  meridian  direction  forms  for  some  length  the  shore 
of  the  Jf.  Imbrium.  It  was  named  Hadley  hj  Schr.,  who 
gave  it  18^400f.  above  the  plain  beneath ;  6.  and  M.^  15,200f. 
— this  latter  about  the  same  as  our  Monte  Bosa,  but  with  a 
far  finer  uprising  from  the  neighbouring  leveL  A  summit 
further  S.E.  was  measured  by  Schr.  at  1 2,600f.  The  extreme 
N.  termination  of  the  Apennines  {Hadley  j8,  B.  and  M.)  lies 
somewhat  farther  out ;— an  insulated  headland  of  8500f*,  eom- 
manding  a  grand  prospect  over  boundless  plains  through  a 
great  part  of  the  horizon,  broken  in  the  N.  by  the  extreme 
peaks  of  the  Caucasus,  and  further  E.  by  the  great  wall  of 
AristUltis,  and  contrasted  with  the  huge  masses  of  Hadley  on 
the  opposite  side.  Rounding  this  promontory,  and  keeping 
along  the  edge  of  the  Jf.  Seven,,  we  come  to  another  consi- 
derable mountain  {Hadley  T)  worthy  of  notice,  as  the  nearest 
vantage-ground  commanding  a  view  of  the  mysterious  Linn^, 
of  which  so  much  has  lately  been  said,  and  overlooking  per- 
haps at  the  present  moment,  though  from  a  considerable 
distance,  some  of  those  wonderful  processes  by  which  the  Qod 
of  nature  modifies  the  results  of  his  own  creation. 

This  N.  section  of  the  Apennines  contains  more  craters 
than  the  other  parts;  they  are  all  small,  bright,  and  very 
regular  and  sharp.  One  lymg  between  Hadley  T  and  Araius, 
and  marked  84  by  Lohrm.,  is  so  conspicuous,  that  its  omission 
by  Schr.  might  lead  to  the  idea  of  recent  formation^  had  not 
the  experience  of  the  last  few  years  fully  proved  the  insecure 
nature  of  all  such  inferences.  They  are,  however,  of  use  so  far 
as  they  tend  to  a  closer  examination  of  suspected  districts. 

S.E.  from  Aratus  lies  a  larger  crater,  Cononj  the  principal 
explosion-centre  of  the  region ;  10  miles  in  diameter,  and^ 
according  to  Schr.,  nearly  3500f»  deep ;  B.  and  M.  think  more. 
A  central  elevation  was  seen  by  all  these  observers,  as  well  as 
by  myself  with  an  inferior  telescope ;  it  was,  however,  missed 
by  Lohrm.,  who,  on  the  contrary,  stands  alone  in  mentioning 
a  pass  through  tiie  S.  part  of  the  ring,  containing,  a  little  way 
out,  a  minute  crater.  B.  and  M.  differ  also  &om  him  in 
asserting  the  ready  visibihty  of  the  crater  in  the  full  moon — 
trifles  of  detail,  which  may  possibly  be  some  day  found  more 
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Bignificant  tlian  they  now  appear.  Chains  of  hills  branch  off 
from  the  neighbourhood  with  the  nsnal  S.W.  parallelism 
nearly  to  ManUiuSj  and  the  profusion  of  slightly  curving  ridges 
to  the  S.  is  said  to  produce  a  beautiful  effect. 

Immediately  N.  of  Conon  we  find  another  of  the  great 
summits  of  the  principal  chain^  Bradley  A,  which  towers  over 
the  M.  Imbrium  to  a  height,  according  to  Schr.,  of  16,250f.^ 
overtopping  by  several  hundred  feet,  and  greatiiy  surpassing 
in  relative  height,  the  monarch  of  our  Alps.  It  sends  down  a 
bright  spur  into  the  plain;  and  some  long  low  ridges  at  its 
foot  have  a  direction  not  parallel  to  the  grand  chaiu,  but  nearly 
at  right  angles  to  it,  and  pointing  to  the  magnificent  ring- 
plain  Archimedes  (33).  Further  S.E.  is  the  riVal  summit 
Bradley,  which,  however,  falls  short  of  its  neighbour  by  nearly 
300f. ;  B.  and  M.  give  it  but  14,400f.  These  masses  stand  in 
superb  relief  near  the  terminator. 

The  next  eminence  towards  the  S.E.,  after  crossing  a 
depression,  is  Huygene,  the  supreme  culminating  point  of  the 
whole  chain ;  unless,  as  Schmidt  remarks,  there  may  be  still 
loftier  summits  in  positions  further  from  the  escarpment, 
where  they  would  cast  no  measurable  shadow.  It  is  a  ridge 
about  46  mHea  in  length,  commencing  on  the  N.  with  a  steep 
promontory,  bearing  a  peak  of  14,600f.  (15,400  Schmidt),  and 
rising  gradually  to  a  height,  according  to  B.  and  M.,  of 
18,000f.  There  is  a  diflSculty  in  the  measurement,  owing  to 
the  interfering  shadow  of  another  promontory  on  its  B.  side 
{Huygene  A,  12,250f.),  and  thus  they  explain  the  difference 
between  their  value  and  the  20,900f.,  the  mean  of  four  good 
measures  by  Schr.,  who  also  found  21,600f.  by  HeveVs 
method.  Even  at  the  lowest  estimate,  this  is  a  colossal  height, 
which,  especially  as  taken  in  connection  with  the  vicinity  of  the 
plain  beneath,  greatly  overtops  all  the  magnificence  of  Swit- 
zerland. On  the  very  loftiest  point  is  a  minute  deep  white 
crater,  detected  by  Lohrm. ;  but  not  a  difficult  object,  as  I 
have  seen  it  with  3^  in.,  and  a  power  of  144.  Such  an 
arrangement  is  exceptional  on  the  moon,  and,  as  Schmidt 
obserres,  occurring  on  the  sommit  of  a  long  ridge,  bears  no 
analogy  to  the  terrestrial  crater  at  the  apex  of  a  cone. 

^'  '[Die  magnificent  cleamess,^^  say  B.  and  M.,  "  with  which 
this  whole  steep  edge  presents  itself  at  the  time  of  the  First 
Quarter  in  a  bright  telescope  exceeds  all  description.  Islands 
of  light  innumerable,  each  still  more  minute  than  the  pre- 
ceding, rise  up  out  of  the  black  lunar  night,  and  the  scene 
changes  itself  under  the  observer's  eye,  as  new  points  are  con- 
stently  becoming  vimble,  while  others  are  increasing  and 
uniting  themselves  with  their  neighbours  into  long  shming 
ridges." 
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At  some  distance  S.  of  Huygens  lies  Maixo  PolOy  aa  oval 
depression  in  the  high  ground^  withoat  a  ling^  visible  chiefly 
in  the  wane^  and  remarkable  as  the  centre  of  convergence  of  a 
nnmber  of  narrow  valleys.  N.  and  N.W.  of  it  the  hilT-grouping 
is  beautiful. 

The  eastern  part  of  the  Apennines  is  mucli  of  the  same 
character :  a  plateau  covered  with  slightly  connected  ridges  and 
chains  of  hills,  running  chiefly  parallel  in  a  S.  direction.  Its 
edge  towards  the  M,  Imbrium  still  nowhere  descends  below 
6400  feet ;  a  lower  chain  runs  parallel  to  it  through  the  plain 
at  eighteen  miles  distance.  Towards  its  S.E.  extremity  rises 
an  almost  ^separate  mass,  bearing  numerous  peaks,  some  of 
which,  attain  11,500  feet,  and  at  this  place  it  turns  back  at 
right  angles  to  its  previous  direction,  to  form  the  N.W.  shore 
of  the  Sinus  JEstuum  (H).  Beyond  the  anc^le,  however,  and 
beyond  some  narrow  gorges  uniting  the  two  plains,  the  original 
range  reappears  in  a  small,  nearly  rectangular  plateau,  whose 
summit,  Wolf^  attains,  according  to  Schr.,  11,700  feet  (B.  and 
M.,  11,000  feet).  Then  a  narrow  and  interrupted  chain  of 
inferior  eminences  stretches  on  in  advance  like  a  row  of 
gigantic  stepping-stones,  till  it  forms  a  singular  connection 
with  the  wsdl  of  the  great  crater  Eratosthenes  (29),  and  so 
brings  to  an  end  one  of  the  most  magnificent  as  well  as 
extensive  mountain  masses  of  our  satellite.* 

CLUSTERS  AND  NKBUL.E. 

The  time  of  year  has  now  become  unfavourable  for  the 
examination  of  the  fainter  objects  in  the  heavens,  and  those 
which  we  are  goiug  to  mention  ought  to  have  been  pointed  out 
earlier.  However,  they  may  still  be  found  in  clear  and  moon- 
less nights,  and  the  knowledge  of  their  position  will  prepare 
us  for  another  examination  under  more  advantageous  circum- 
stances. The  first  is  in  a  space  so  barren  to  the  eye  that, 
unless  we  possess  the  convenience  of  divided  circles  (when  we 
should  find  it  in  B.A.  xiiih.  36m.  D.N.  29^  T),  we  must 
pick  it  up  by  sweeping.  It  lies  about  one-third  of  the  distance 
from  Ardurus  to  Cor  Oaroliy  and  not  much  out  of  the  line ; 
and  if  this  part  of  the  sky  is  carefully  traversed,  our  finder 
will  soon  come  across  a  misty  speck,  which  in  the  telescope 
will  folly  reward  our  pains.     It  is 

41.  The  great  cluster  in  Canes  Venatid. — Gen.  Cat. 
3636. — ^M.  3.  Smyth  describes  this  as  a  brilliant  and  beautiful 
congregation  of  not  less  than  1000  small  stars,  5^  or 
6'  in  diameter,  blazing  splendidly  towards  the  centre,  and 
compressed  on  the  sf  Bide,  as    having   no   outliers    there; 

*  6.  and  M.  obserre  a  conaiclerable  and  unusaal  diBTerenoe  between  their  map 
and  Lohrmann's  "  Section  "  throughout  this  intricate  region. 
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eomewhat  resembling  the  laminous  Mectusa  pellucens.  H. 
calls  it  a  most  saperb  object;  the  stars,  which  he  rates  at 
11 — 15  mag.,  form  radiating  lines  and  pointed  projections  from 
the  mass,  with  many  stragglers ;  and  snch  was  the  power  of 
his  18J-inch  mirror  with  front  view,  as  to  resolve  it  entirely, 
''  when  not  a  star  near  it,  even  ArduruSj  was  visible  to  the 
naked  eye  for  clouds/'  With  a  ST^-ixich  achromatic  aperture 
I  found  it,  though  a  beautiful  object,  hardly  resolvable ;  but  its 
recent  aspect  with  a  9^-inch  silvered  speculum  was  different 
indeed.  There  the  resolution  is  carried  very  far,  so  that,  not 
having  looked  at  the  preceding  descriptions,  I  did  not  notice 
the  blaze,  and  thought  the  increase  of  central  density  not 
greater  than  would  be  produced  by  an  equidistant  arrange- 
ment in  a  sphere,  enclosed,  however,  as  it  would  seem,  by  a 
more  sparse  and  irregular  stratum  on  every  side.  But  what 
struck  me  most,  in  an  independent  observation,  was  the  con- 
trasted magnitudes  of  the  stars ;  two  sizes  at  least  were  very 
evident,  perhaps  10^  and  12  or  18m.  of  Sm.'s  scale.  And  it 
was  not  less  certain  that  the  arrangement  of  the  larger  stars 
had  no  reference  to  central  condensation ;  they  were  sprinkled 
alike  through  (or  in  front  of)  the  mckss  and  among  the  extreme 
outliers.  Their  very  aspect,  as  well  as  the  concurring  testi- 
mony of  H.,  would  prove  that  the  difference  of  magnitude  was 
a  fact,  and  not,  as  he  has  stated  in  a  case  to  be  mentioned 
hereafter,  an  illusion  depending  upon  the  concurrence  of 
several  minute  stars  in  the  same  visual  line.  The  possessors 
of  powerful  instruments  may  be  interested  in  knowing  that  2 
or  8  m.  (of  B.  A.)  p  is  a  small  star,  which  Sm.  and  K.  found 
with  the  great  reflector  ta  be  '^  a  fine  first-class  double  star.'' 

We  must  adopt  a  similar  process  of  sweeping  (if  we  cannot 
point  to  R.  A.  xiih.  45m.  D.  N.  41°  50')  about  2i°  n  a  little 
p,  from  Cor  Caroliy  to  find 

42.  Gen.  Gat.  3258. — M.  94.  Sm.  describes  it  as  large 
and  bright,  brighter  towards  the  middle,  with  evident  symp- 
toms of  being  a  compressed  cluster.  H.  calls  it  ^'a  very 
interesting  object,  being  a  nebula  very  suddenly  much  brighter 
in  the  middle  on  a  great  scale,''  the  nucleus  being  10''  or  15" 
in  diam.  with  a  light  equal  to  a  9  mag.  star.  It  had  glimpses 
of  stars,  and  was  not  resolved  but  resolvable.  With  my  8-jV 
inch  aperture  it  was  like  a  beautiful  comet ;  a  power  of  212, 
on  9^  inches  of  silvered  glass,  led  me  to  think  it  resolvable. 

Our  next  will  be  found  thus:  run  a  line  from  Arcbarus 
through  71  Bootis^  the  4  mag.  star  nearly  W.  of  it,  bend  it 
gently  upwards,  and  carry  it  rather  more  than  twice  as  far 
again;  it  will  fall  upon  another  4  mag.  star,  v  Comm  Berenids; 
about  1°  /  a  little  n  of  this  we  shall  get  in  the  finder  a  misty 
spot,  which  is 
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43.  Gen.  Cat.  3453.— M.  53.  ''  A  liighly  compressed  ball 
of  stara/^  Sm.  11 — 15  m.;  blazing  in  centre.  H.  calls  it  a 
most  beautifnl  cluster^  ^^witb  curved  appendages^  like  the 
short  claws  of  a  crab,  rnnning  out  from  the  main  body ;''  b^ 
in  diam.,  a  few  stars  12  mag.,  the  rest  of  the  smallest  size,  and 
innnmerable.  But  to  see  it  thus  requires  considerable  advan- 
tages. With  S-h  inches  I  found  it  neither  veiy  large  nor 
bright,  and  not  very  resolvable ;  the  QJ-inch  mirror,  however, 
masters  it,  showing  not  much  central  compression  and  many 
outliers^  among  which,  as  in  the  case  of  M.  3,  are  many  of  tho 
brighter  stars,  there  being  evidently  several  magnitudes.  A. 
low  power  shows  a  pretty  open  pair  8.  Sm.'s  remark  upon 
this  cluster  may  well  be  ti*anscribed  here :  "  the  contemplation 
of  so  beautiful  an  object  cannot  but  set  imagination  to  work, 
though  the  mind  may  soon  be  lost  in  astonishment  at  the 
stellar  dispositions  of  the  great  Creator  and  Maintainer.  Thus, 
in  reasoning  by  analogy,  these  compressed  globes  of  stars 
confound  conjecture  as  to  the  modes  in  which  the  mutual 
attractions  are  prevented  from  causing  the  universal  destruc* 
tion  of  their  system.^' 

While  on  the  subject  of  nebulas,  we  may  mention  that  a 
suspicion  may  perhaps  be  entertained  of  some  variation  in  the 
dark  rifts  or  ^'canals''  discovered  by  Bond  in  the  Great 
Nebula  o{  Andromeda  (Int.  Obs.  IV.,  346).  '\^^^en  trying  an 
8-inch  silver-on-glass  speculum  by  Mr.  With,  1864,  Aug.  tJl,  I 
have  noted  ''  both  canals  traceable,  though  very  feebly,  for  a 
long  distance.^^  During  the  past  winter  I  have  been  unable  to 
make  them  out  to  any  certainty  with  my  9^-inch  mirror, 
which,  though  its  figure  is  not  yet  quite  complete,  is  competent 
to  show  a  black  division  in  7^  Andromedce ;  and  I  find  that  the 
experience  has  been  similar  of  Mr.  Matthews  with  1  Clinches, 
and  of  Mr.  With  in  the  use  of  a  1 2'^inch  mirror  of  very  fine 
quality.  This  point  certainly  deserves  attention.  It  has  been 
suggested  by  the  latter  observer,  that  a  rotation  of  the  whole 
mass  would  be  capable  of  producing  such  a  result.  Were  its 
structure  clearly  gaseous,  change  would  be  less  surprising; 
but  Huggins  finds  a  continuous  spectrum.  It  is  true,  however, 
that  its  red  end  is  wanting,  and  that  it  is  evidently  crossed 
either  by  bright  or  dark  lines ;  and  these  peculiarities,  which 
are  common  to  it,  more  or  less,  with  1949  (M.  81),  1950  (Af. 
82),*  and  the  well-known  and  brilliant  M.  13  (in  Hercules), 
haye  naturally  led  to  a  suspicion  on  the  part  of  that  eminent 
observer,  noticed  in  a  previous  number,  that  the  apparent 
stars  of  some  dusters  may  not  be  of  what  we  commonly 
understand  as  a  stellar  character — ^that  is,  analogous  to  our 
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snn,  or  Sinus,  or  Wega.  Setting  aside  for  the  present  the 
inevitable  inference  from  spectram-analysis,  it  certainly  seems 
very  difficolt  to  ascribe  a  starry  nature  to  snch  luminotis 
masses  as  the  Andromeda  nebala,  or  its  analogue  M.  81.  It  is 
easy  to  find  cases  of  resolution,  separately,  of  either  a  very 
feeble  mist,  or  a  very  brilliant  and  blazing  nucleus.  But  it  is 
not  easy  to  conceive  the  combination  of  these  two  in  one 
object,  as  in  those  instances.  The  stars  whose  light  compose 
that  faint  haze,  so  diffuse  that  it  has  no  assignable  termination,  but 
dies  imperceptibly  into  the  dark  sky,  and  can  perhaps  only  be 
traced  in  its  full  extent  by  a  rapid  movement  of  the  telescope, 
must  be  individually  so  excessively  minute,  that  such  an  accu- 
mulation of  them  as  would  form  a  bright  and  vivid  nucleus  is 
quite  beyond  the  bounds  of  probability.  No  justifiable  stretch 
of  imagination  could  compound  the  central  blaze  of  those 
nebulsB  out  of  materials  individually  less  perceptible  than  the 
20th  mag.  of  H.,  or  the  13th  of  O.S.  We  might  indeed  have 
recourse  to  the  supposition  that  the  components  all  progres- 
sively increase  in  magnitude  or  luminosity  towards  the  centre ; 
but  this,  not  to  mention  that  it  finds  httie  countenance  in  the 
known  arrangement  of  stars  of  various  sizes  in  globular 
clusters,  of  which  two  instances  have  been  given  in  the  present 
article,  is  liable  to  the  grave  objection  of  being  a  special  and 
gratuitous  assumption  in  order  to  escape  from  a  difficulty.  On 
the  other  hand,  the  bare  inspection  of  these  nebulao  conveys 
the  strong  impression  of  an  uniform  material,  capable  either  of 
great  extremes  of  condensation  and  rarefaction,  or  of  very  vary- 
ing degrees  of  luminosity  dependent  upon  unequal  temperature, 
and  therefore,  in  all  probability,  neither  soUd  nor  fluid,  unless 
it  might  be  in  a  state  of  extreme  division.  In  short,  we  can 
conceive  these  objects  to  be  an  incandescence  of  either  gas, 
or  mist — that  is,  exceedingly  comminuted  fluid ;  or  dust — that 
is,  similarly  attenuated  solid  matter;  but  we  can  scarcely 
reconcile  their  aspect  with  a  stellar  composition.  Had  the 
spectroscope  told  us  unequivocally  that  we  were  wrong,  we 
must  have  given  way  to  its  decision;  but  we  see  that  its 
verdict  is  so  far  ambiguous  as  not  altogether  to  shut  up  the 
inquiry. 

OOOULTAnOH. 
June  15th^  B.A.C.  5579^  5  mag.  7h.  7m.  to  7h.  41m. 
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The  observations  on  ihe  lanar  crater  Linne^  have  establislied 
beyond  a  doubt,  firstly,  that  changes,  of  an  apparently  volcanic 
nature,  still  occur  on  the  surface  of  our  satellite,  and  secondly, 
that  alterations  take  place  at  a  rate  sufficiently  rapid  to  hold 
out  the  hope  that  even  a  brief  period  of  accurate  study  and 
comparison  may  suffice  to  ascertain  and  demonstrate  their 
occurrence.  It  may  be  that  the  enormous  craters  which  form 
such  conspicuous  features  in  lunar  soenery,  belong  to  a  past 
epoch,  when  the  crust  of  the  moon  was  in  a  plastic  state,  and 
fresh  operations  on  so  grand  a  scale  may  not  be  likely  to  6ccur. 
There  would,  however,  remain  the  probability  of  our  witnessing 
alterations  which,  if  less  gigantic,  might  be  equally  instructive, 
and  for  their  ascertainment  two  things  are  requisite,  an  exact 
knowledge  of  forms  and  a  similar  knowledge  of  colours  as  they 
exist  at  any  given  time,  and  as  they  are  modified  by  local 
action.  The  great  map  of  Beer  and  Mddler,  the  maps  of 
Lohrmann,  etc.,  have  done  much  for  lunar  forms,  and  the 
British  Association  map,  on  which  Mr.  Birt  is  engaged,  will  be 
of  the  highest  value  to  future  observers,  although  we  must 
observe  l£at  the  Moon  Committee  cannot  arrive  at  a  satis- 
factory result  if  they  leave  Mr.  Birt  to  work  %vith  a  telescope 
ridiculously  small,  and  which  cannot  possibly  show  one  quarter, 
perhaps  not  one- twentieth,  of  the  minute  objects  he  is  expected 
to  lay  down  with  mathematical  accuracy.  An  instrument — say 
a  silvered  glass  reflector — of  at  least  ten  or  twelve  inches,  must 
be  regarded  as  indispensable,  and  we  hope  we  may  soon  hear 
that  he  will  be  provided  with  a  telescope  equal  to  the  majority 
of  those  which  are  employed  in  public  and  private  obser- 
vatories. 

All  astronomers  perceive  the  importance  of  noticing  and 
recording  changes  of  form,  but  changes  in  colour  may  prove 
nearly  as  important,  and  no  means  of  estimating  them  have  yet 
come  into  general  use.  Admiral  Smyth^s  Sidereal  Chra^ 
matics  suggested  at  the  time  of  its  publication  the  propriety 
of  establishing  similar  standards  for  the  moon,  for  it  is  clearly 
not  sufficient  to  study  variations  in  luminosity  without  also 
taking  cognizance  of  modifications  of  tint  or  hue. 

Few  observers  can  have  watched  the  lunar  seas  and  plains 
for  any  length  of  time  without  finding  evidence  that  colour 
changes  do  occur.  The  green  tint  noticed  on  some  spots 
seems  especially  to  vary,  and  is  often  invisible,  while  modi- 
fications appear  in  the  neutral  tint  blues  or  ochrey  browns. 
Although  we  see  the  moon  as  an  opaque  object,  its  tones  of 
colour  are  extremely  difficult  to  imitate  by  opaque  pigments. 
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They  are^  on  fine  nights^  more  like  the  effect  of  white  Uglit  seen 
through  delicate  transparent  screens  of  different  hues^  and 
could  probably  be  better  imitated  by  transparencies  than  by 
drawings  on  paper^  like  the  star  colours  of  Admiral  Smyth^ 
which  ought  by  the  way  to  be  imitated  in  transparent  glass. 

Mr.  Birt  has  shown  us  a  series  of  tints  on  paper  which, 
could  only  be  imifcated  by  careful  hand-colouring  at  considerable 
expense^  and  he  also  allowed  us  to  examine  an  instrument 
wluch  he  terms  a  '^  homo-chromoscope/'  which  he  brought 
before  the  Astronomical  Society  in  1861,  and  which  is  well 
worth  serious  consideration.  It  consists  of  a  number  of  tints 
in  circular  patches  painted  on  a  glass  slide^  and  moving  in  a 
framOj  so  tibat  any  one  can  be  brought  to  a  central  aperture^ 
through  which  it  is  illuminated  from  behind^  and  observed  in 
front.  The  light  is  intended  to  be  reflected  by  a  sheet  of  white 
paper  suitably  placed  to  catch  the  rays  from  a  small  lamp,  and 
the  observer  would  look  with  one  eye  through  his  telescope, 
and  with  the  other  at  the  ^^  homo-cbromoscope'^  until  he  found 
a  tint  corresponding  with  that  under  his  notice  upon  the  moon's 
surface.  The  instrument  thus  devised  by  Mr.  Birt  is  only  in  an 
experimental  stage  of  its  existence,  but  we  are  anxious  to  call 
attention  to  it,  as  it  could  only  be  brought  to  a  satisfactory 
state  by  the  co-operation  of  other  observers,  and  fcy  securing 
for  it,  when  completed,  a  sufficient  sale. 

The  first  thing  to  do  would  be  to  get  a  moderate  number 
of  good  observers,  whose  eyes  are  tolerably  free  from  any  form 
of  colour-blindness,  to  agree  upon  the  principal  tints.  From 
experiments  we  have  made  with  a  fine  refractor  of  3  inches, 
and  with  a  6^  inch  silvered  mirror,  we  find  that  ordinary 
observers  differ  in  the  amount  of  yellow  they  see  in  the  moon, 
in  the  quantity  of  purple  they  notice,  and  in  their  estimation 
of  the  greenish  tint,  which  is  often  invisible  to  ordinary 
eyes,  and  which  probably  does  not  always  exist.  Dull,  but 
elea/r  ochrey-yellows,  neutral  tint  blues,  sometimes  passing 
into  browns,  at  others  into  purples  and  purple  greys,  all 
more  or  less  differing  from  terrestrial  colours,  and  therefore 
difficult  to  describe  in  terms  usually  applied  to  them,  are  what, 
perhaps,  would  be  generally  agreed  to  exist ;  but  it  would  be 
worth  while  for  a  ^'  Moon  Committee^'  to  request  a  couple  of 
good  colour  artists  to  paint  on  glass,  in  transparent  tints  as  near 
as  possible,  the  tints  of  Mare  Serenitatis  and  Tranquilitatis,  and 
send  copies  to  ten  or  twenty  observers,  and  ask  for  their 
reports.  Many  persons  find  themselves  much  assisted  in  esti- 
mating star  colours  or  brown  tints,  by  being  told  how  others 
see  them,  and  this  must  not  be  regarded  as  exciting  a  pre- 
judice in  favour  of  the  tint  thus  selected,  but  rather  as  indi- 
cating what  delicate  peculiarity  is  to  be  looked  for.    If  a  few 
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of  the  most  conspiciiotis  lunar  tints  oonld  be  settled  by  tbe 
agreement  of  a  moderate  nmnber  of  g^od  obaervers^  a  fonn- 
dation  wonid  be  laid  for  further  work. 

K  the  plan  of  transparent  disks  should  be  preferred  to  that 
of  tints  painted  on  paper,  viewed  by  reflected  lights  a  small 
lamp  should  be  agreed  upon  as  the  source  of  light.  Perhaps 
the  benzoline  lamps  recently  introduced  from  France  would 
answer^  or  camphine^  or  the  fluid  called  photogene  might  do. 
Paraffine^  as  usually  bumt^  is  too  yellow^  but  selecting  a  fluid, 
and  a  mode  of  burning  it  which  gives  an  approximately  white 
lights  and  furnishing  the  lamp  with  a  bluish  tinted  glass^ 
would  ensure  the  absence  of  any  disturbing  colour;  and  if 
appropriate  lamps  were  made  cheap,  and  sold  in  conformity 
with  a  recognized  standard,  they  would  be  generally  used  in 
observatories,  and  help  to  secure  a  uniformity  of  result. 

Our  object  now  is  merely  to  start  an  idea.  If  lunar 
observers  think  proper  to  support  it,  the  method  of  carrying 
it  out  will  soon  be  found.  Perhaps,  instead  of  reflecting  the 
light  of  a  lamp  from  white  paper,  the  best  way  would  be  to 
transmit  it  through  the  disks  of  ground  glass,  recommended 
by  Mr.  Slack  to  microscopists  in  our  last  number;  but  these,  if 
used,  must  be  made  all  alike. 


PROBABLE  CONNECTION  OP  COMETS  WITH 

SHOOTING  STARS. 

Bz  W.  T.  LYNIf,  B.At,  F.R.A.S., 
Of  til*  Bojal  ObMrrmtoiy,  Greeawioh. 

Pbofsssob  Adams,  at  a  recent  meeting  of  the  Royal  Astronomical 
Society,  completely  established  as  a  fact,  what  had  been  previ- 
ously suspected  by  an  Italian  astronomer,  named  Sdiiaparelli, 
of  Milan,  that  the  shower  of  meteors,  which  is  occasionally  and 
at  certain  intervals  witnessed  in.  the  month  of  November,  moves 
round  the  sun  in  an  orbit  almost  identical  with  that  of  a  comet 
observed  early  last  year  (Cometl.,  1 866),*  which  performs  a  revo- 
lution in  little  more  than  S3  years.  It  has  also  been  shown  to  be 
highly  probable  that  the  August  meteors  may  be  identified  with 
a  comet  seen  in  1862,  and  tiie  April  meteors  with  a  comet  dis- 
covered at  New  York  in  the  spring  of  1861.  The  conjecture 
naturally  suggests  itself  that  the  comets  in  question  oompose  in 
fact  a  kind  of  congeries,  or  assombli^  of  meteors,  moving 
within  small  distances  of  each  other,  which,  at  a  considerable 
distance,  present  the  appearance  of  single  bodies. 

*  BJaoorered  bj  Tempel  at  ManeillM  in  186$,  December  19.    It  wm  a  reitj 
faint  teleeoopio  comet,  and  dettitnte  of  tail. 
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From  the  feeble  attraction  whicli  was  known  to  hold  toge- 
ther the  different  parts  of  comets,  it  appeared  not  unlikely  that 
they  might  suffer  partial  dispersion,  and  leave  behind  them  a 
larger  or  smaller  number  of  particles,  which  would  cause, 
in  the  case  of  periodical,  or  regularly  returning  comets,  the 
formation  of  a  ring,  more  or  less  complete,  along  the  orbit  of 
the  comet.  If  the  comet  passes  through  the  plane  of  the  earth's 
orbit  at  about  the  same  distance  from  the  sun  as  the  earth 
itself  is,  the  earth,  when  it  comes  to  that  part  of  its  orbit, 
must  pass  through  the  ring  of  meteors,  causing  a  display 
of  shooting  stars;  so  that  if  the  ring  were  quite  complete, 
the  earth  would  pass  throagh  it  every  revolution  round  the 
sun,  and  we  should  see  a  meteoric  display  every  year  at  the 
same  day  of  the  year.  But  if  the  ring  be  only  partial,  we  shall 
only  see  a  shower  of  meteors  at  intervals  of  several  years. 
The  ring  therefore  produced  by  the  comet  of  1862,  causing  the 
August  meteors,  would  seem  to  be  more  complete  than  that 
produced  by  the  comet  of  1866,  causing  the  November  meteors. 
Indeed,  the  latter  ring  would  seem  to  consist  chiefly  of  but  one 
bi*anch,  so  to  speak^  of  some  length ;  so  that  we  see  a  grand 
display  only  once  in  each  revolution  of  the  comet  or  meteors, 
when  the  latter  are  passing  through  one  of  the  nodes  of  their 
orbit ;  but  this  occurs  sometimes  for  two  or  rarely  three  years 
in.  succession. 

Now,  a  very  curious  idea  struck  Professor  Bruhns,  of 
Leipsic,  on  considering  these  recent  discoveries.  Biela's  comet 
was  observed  in  the  year  1846,  as  we  stated  in  detail  in  the 
April  number  of  the  Intellectual  Observer,  to  have  sepa- 
rated into  two  fragments.  Could  this  have  been  a  consequence 
of  its  encountering  part  of  one  of  these  meteoric  rings,  whilst 
the  cohesion  of  its  own  separate  particles  of  matter  of  the  same 
kind  was  too  weak  to  prevent  their  being  diverted  into  parts 
with  new  centres  of  attraction  by  even  the  slight  impulse  occa- 
sioned by  their  intermingling  with  the  meteors  ?  The  result 
of  his  calculation  showed  that  this  was  really  by  no  means 
improbable.  At  the  time  of  the  comet's  separation,  about  the 
end  of  1845,  he  was  able  to  prove  that  it  was,  if  not  actually  in, 
at  least  very  near  the  orbit  of  the  November  meteors. 

This  remark  was  followed  by  an  equally  interesting  one 
made  by  Professor  d' Arrest,  of  Copenhagen.  Quetelet,  director 
of  the  Observatory  of  Brussels,  and  after  him  the  celebrated 
Humboldt,  had  already  called  attention  to  a  fall  of  aerolites, 
which  frequently  occurred  early  in  the  month  of  December. 
Now,  d' Arrest  noticed  that  this  was  at  the  veiy  time  that  the 
earth  passed  through  the  orbit  of  Biela's  comet.*  Hence  it 
appeared  probable  tihatthat  comet  had  also  left  particles  behind 

•  AMtrwunmitJke  Nadknekiem,  JSfo.  1683. 
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it  some  time  anterior  to  its  well-known  division  in  1845-6 ;  and 
if  tliis  afterwards  took  place  to  a  still  greater  extent  from  the 
feebleness  of  coherence  of  that  cornet^  its  almost  complete 
dispersion^  and  therefore  its  ceasing  to  be  visible  after  1852^ 
would  be  acooanted  for. 

D' Arrest  particularizes  the  following  dates  of  the  December 
showers : — 

1741,  Dec.  5. 

1798,  Dec.  6.— Brandos  gives  the  number  of  shooting  stars 
observed  at  Bremen  at  2,000. 

1880,  Dec.  7. — Raillard  reports  an  ''extraordinary  apparition 
of  shooting  stars.'^ — Oomptes  Bendtis,  vii.,  p.  177. 

1838,  Dec.  6. — Flaugergues,  at  Toulon,  saw  many  meteors 
''  from  a  point  situated  at  the  zenith  at  nine  o'clock  in  the 
evening.'^ 

1838,  Dec.  7. — ^Edward  Herrick,  at  New-Haven  (America), 
"  from  a  point  of  the  sky  situated  near  the  chair  of  Gas* 
siopeia.^' 

In  other  yearsj  Colla,  Heis,  and  Quetelet  observed  many 
shooting  stars  on  the  same  nights.  According  to  Flaugergues 
the  radiant-point  lies  in  about  B.A.  80^,  dechnation  43  north. 
Herrick  would  give  a  somewhat  less  right  ascension  and  greater 
declination ;  Heis  a  less  right  ascension,  and  less  declination  ; 
but,  at  any  rate,  the  December  phenomenon  differs  from  those 
of  August  and  November  in  this  respect,  that  the  meteors 
appear,  at  a  place  in  the  parallel  of  central  Europe,  to  proceed 
from  near  the  zenith. 

The  corresponding  longitude  of  the  earth  is  about  75^^ 
nearly  enough  coinciding  with  the  descending  node  of  Biela's 
comet,  the  longitude  of  which,  between  1 772  and  1832,  decreased 
fix>m  73^  to  68^;  and  it  is  well  known  that  at  this  nodal  pas* 
sage  the  radius  vector  of  the  comet  is  about  equal  to  the  mean 
distance  of  the  earth  from  the  sun. 

D' Arrest  then  calculated  the  place  from  which  particles 
moving  in  the  orbit  of  Biela's  comet  must  appesur  to  radiate  at 
the  rencontre  with  the  earth  at  the  nodal  passage,  and  found  it 
to  be  about  R.A.  25°,  declination  51°  north;  so  that,  to 
an  observer  in  the  parallel  of  Toulon  or  New-Haven,  they  would 
appear  to  come  from  a  point  in  the  neighbourhood  of  the  zenith 
about  nine  o'clock  in  the  evening  of  Dec.  5 — 6.  It  is  there- 
fore possible  that  they  may  become  visible  in  the  form  of 
the  December  shooting  stars,  though  d* Arrest  says  that  in  his 
mind  the  difficulties  connected  with  the  assumption  are  Teiy 
great. 

"  Can  it  be,"  he  asks,  "  that  the  celebrated  shower  of 
meteors  observed  by  F.  Berthou,  in  Brazil,  on  the  11th  of  De- 
cember, 1836,  belongs  to  those  here  noticed  V    An  extraordi- 
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nary  quantity  of  stones  thon  penetrated  into  the  ground  to  the 
depth  of  several  feet^  and  were  scattered  over  a  radius  of  more 
than  ten  leagues.* 

Do  the  great  showers  of  1798  and  1838  point  to  a  larger 
display  at  the  end  of  six  periods  of  2435  days  each^  and  may 
another  large  appearance  be  expected  in  1878  ? 

"We  will  conclude  by  translating  the  last  paragraph  of 
d' Arrest's  interesting  paper : — 

"  Finally,  it  may  be  asked  whether  the  intense  northern 
lights,  frequently  observed  coincidently  with  meteoric  showers, 
may  have  been  the  united  glimmer  of  more  distant  portions  of 
particles  dispersed  through  the  orbit  of  a  comet?  That  some 
connection  exists  between  meteoric  showers  and  northern 
lights  has  been  incontestably  proved  by  Quetelet  many  years 
ago.  If  showers  of  shooting  stars  and  riugs  of  meteors  really 
have  any  connection  with  cometary  phenomena,  the  hope 
is  afforded  that  some  explanation  may  be  arrived  at  concerning 
the  nature  of  the  aurora  borealis,  and  also  concerning  magnetic 
storms.^' 

The  whole  subject  of  the  connection  between  meteors  and 
comets  is  exceedingly  interesting,  and  is  accordingly  en- 
grossing a  large  share  of  the  attention  of  astronomers.  We 
seem  to  be,  as  it  were,  on  the  eve  of  great  discoveries. 


AECILffiOLOGIA. 

Thb  Rev.  Canon  Greenwell  has  been  again  pursuing  his  interest- 
ing researches  among  the  TimcTLi  of  the  Yobkshibb  wolds.  The 
tumuli  which  have  been  the  scene  of  Mr.  Green  well's  recent  labours 
are  situated  on  the  estates  of  Mr.  B.  Foord  Bowes,  on  the  mid-wold 
range,  at  Weaverthorpe,  Cowlani,  and  Burrow,  near  Driffield.  The 
one  first  opened  was,  in  its  present  condition,  a  low  mound  of 
earth,  fiily-six  feet  in  diameter,  and  two  in  height.  It  contained  a 
male  skeleton,  deposited  in  the  centre,  in  a  circular  grave,  sunk  five 
feet  six  inches  into  the  rock,  and  ten  feet  in  diameter.  The  body 
had  been  laid  on  its  left  side,  with  the  head  to  the  north-east,  the 
hands  placed  in  front  of  the  breast,  and  the  knees  drawn  up  to  the 
elbows.  With  it  was  found  the  blade  of  a  bronze  dagger,  which 
had  had  a  wooden  handle  fixed  to  it  by  the  three  bronze  rivets,  the 
latter  still  remaining  in  their  places.  There  was  also  a  large  flint 
knife,  and  an  implement  which  is  described  in  the  printed  account 
as  "  a  bronze  awl  or  bodkin.*'  Beneath  the  chin  lay  five  very  large 
polished  jet  buttons,  fall  an  inch  and  a  half  in  diameter,  and  one 
button  of  baked  clay,  of  similar  size  and  form,  but  ornamented 
with  four  lines  radiating  from  the  centre.     One  of  the  buttons  had 

*  Compter  Eendw,  nii.,  p.  87. 
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tHree  holes  on  the  back,  the  others  two  each.  A  fine  bronze  aze 
was  fonnd  behind  the  skeleton ;  it  appeared  to  hare  been  set  in 
wood.  All  the  bronze  articles  bore  a  very  fine  patina.  A  deposit 
of  animal  bones  was  fonnd  on  one  side  of  ^e  tnmnlns. 

The  other  tnmnli,  opened  on  this  occasion,  formed  a  gronp  of 
low,  flat  barrows,  on  the  top  of  the  Barrow  wold,  which  had  become 
almost  obliterated  by  tillage.  Two  of  them  contained  the  remains 
of  females,  who  had  been  buried  with  their  personal  ornaments. 
The  one  first  opened  was  twenty-two  feet  in  diameter,  and  two  feet 
in  height.  In  the  centre,  npon  the  original  surface  of  the  ground, 
the  female  skeleton  was  laid  on  its  left  side,  with  the  head  towards 
the  north-east,  and  the  hands  np  to  the  head.  The  body  had  been 
doubled  np.  On  the  right  wrist  was  a  beautiful  bronze  armlet,  of 
the  snake-head  pattern,  with  a  succession  of  oval  swellings  length- 
wise. Close  to  it  was  a  delicate  bronze  fibula,  described  as  '*  of  the 
bow  shape,"  and  of  extremely  elegant  workmanship,  which  had 
originally  had  a  tongue  of  the  same  metal,  but  it  had  been  broken 
off  and  replaced  by  an  iron  tongue,  "  fixed  in  a  piece  of  wood,  which 
passed  through  the  bronze  coil  of  the  fibula.*'  The  lady  had  been 
buried  with  a  necklace  of  beads,  of  which  fifty-three  were  of  glass, 
and  seventeen  of  amber.  Amber  beads,  it  may  be  remarked,  are 
usually  characteristic  of  the  post-Roman  period.  The  glass  beads 
are  described  as  extremely  beautiful,  all  blue  and  ornamented,  with 
one  exception,  with  a  zigzag  pattern  in  white  enamel.  The  excep- 
tional one  was  larger  and  more  globular  in  form  than  the  others, 
and  was  ornamented  with  annulets  of  white.  Scattered  about  the 
mound  were  found  a  quantity  of  potsherds,  and  a  few  flint  chip- 
pings.  The  other  tumulus  was  twenty-four  feet  in  diameter,  and 
only  one  foot  in  elevation  above  the  surrounding  ground.  At  the 
centre,  as  in  the  other,  on  the  surface  of  the  ground,  lay  the  skeleton 
of  a  female,  on  its  left  side,  with  the  head  to  the  north,  the  handa 
raised  to  the  face,  and  the  body  doubled  up.  As  in  ibo  tumulus 
last  described,  the  lady  had  borne  on  her  right  wrist  a  bronze 
armlet  of  the  most  beautiful  description,  "  resembling  a  delicately- 
formed  cog-wheel,  with  rounded  teeth  on  both  sides,  the  rim  between 
the  teeth  being  ornamented  with  three  grooved  lines." 

An  interesting  discovery  has  been  made  in  France  of  what  is 
designated  as  a  Celtic  Foundbt  of  the  Bronze  Age.  It  appears 
that  a  peasant,  while  digging  in  a  potato-field  in  the  village  of 
Lamaud,  near  Lons-le-Saunier,  in  the  department  of  the  Jura, 
struck  against  a  piece  of  metal,  which  he  immediately  drew  to  the 
surface.  The  spot  was  examined  with  care,  no  doubt  in  the  hope  of 
finding  treasure ;  and  at  a  depth  of  a  little  more  than  a  foot,  and 
within  a  space  of  somewhat  more  than  a  square  yard,  an  immense 
number  of  objects  in  bronze,  consisting  on  the  whole  of  upwards  of 
eighteen  hundred  pieces,  was  found  matted  together.  Among  them, 
were  arms,  implements,  personal  ornaments,  and  other  thmgs  of 
almost  every  possible  description ;  bars  of  bronze,  residues  from  melt- 
ing, two  moulds,  saws,  a  file,  chisels,  and  punches,  knives,  fish-hooks, 
harpoons,  arrow-heads  ;  fibulae,  buckles,  buttons,  brooches,  bracelets, 
and  grreat  varieties  of  other  personal  ornaments ;  chains,  apparently 
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belonging  to  horses'  trappings,  umbos  of  shields,  swords  and  other 
arms,  axes,  sickles,  hammers,  etc.,  etc.  The  ignorant  peasants  who 
had  foimd  these  interesting  objects  immediately  carried  them  to  a 
brazier,  who  yalned  them  at  one  franc  and  forty  centimes  the 
kilogramme,  and  the  whole  amotmted  to  about  sixty-six  kilo- 
grammes (a  kilogpramme  being  rather  more  than  two  pounds  three 
ounces  English)  ;  but  the  discorery  having  come  to  the  knowledge 
of  a  local  antiquary,  the  whole  were  saved  from  the  melting-pot,  and 
secured  for  the  local  museum.  They  are  described  as  being  all  of 
good  workmanship  and  elegant  design.  Unfortonately,  the  published 
report  of  the  discovery  is  not  accompanied  with  engravings, 
without  which  we  can  form  no  very  definite  opinion  of  them.  It 
appears  to  us,  however,  that  it  is  a  mere  assumption  that  they 
belong  to  a  bronze  age,  or  that  this  was  the  site  of  a  manu&ctory 
of  bronze.  They  evidently  formed  the  stock-in-trade  of  some 
general  dealer  in  objects  made  of  bronze ;  perhaps  an  itinerant 
merchant,  who  moved  from  locality  to  locality,  and  of  course 
carried  no  other  metal  than  that  in  which  he  dealt,  but  that  must 
not  be  taken  as  evidence  that  other  metals  were  not  in  use  at  the 
same  time.  The  discovery  of  a  group  of  objects  made  all  of  gold 
would  not  be  taken  as  a  proof  that  they  belonged  to  a  golden  age, 
in  which  that  was  the  only  metal  in  use.  Similar  discoveries  of 
bronze  objects,  with  no  intermixture  of  other  metals,  are  not  at  all 
uncommon  in  our  island,  though  in  smaller  quantities,  and  they  are 
usually  accompanied  with  pieces  of  the  residuum  of  the  melting-pot, 
and  of  pieces  of  metal  to  be  used  in  it,  and  sometimes  with  moulds. 
In  each  case  they  represented,  no  doubt,  the  stock  of  some  itinerant 
dealer.  It  was  the  common  practice  to  put  things  of  value  in  a 
place  of  security  by  burying  them  in  the  earth,  and  this  is,  no 
doubt,  the  proper  explanation  of  deposits  of  this  description.  It 
may  be  satisfactory  to  some  of  our  friends  who  are  going  to  the 
French  Exhibition  to  leam  that,  after  the  27th  of  the  present  month 
of  May,  the  whole  of  the  objects  found  on  this  occasion  will  be  on 
view  in  Paris,  at  the  house  of  M.  Mazaroz-Bibaillier,  sculptor. 
Boulevard  des  Filles  du  Calvaire,  No.  20. 

We  are  glad  to  be  able  to  announce  that  preparations  are 
making  for  recommencing  excavations  at  Wboxetbr,  the  site  of  the 
Boman  Uriconium^  without  delay.  It  is  proposed  to  begin  with  a 
large  square  room,  adjoining  the  apartment  containing  the  re- 
mains of  furnaces,  which  has  been  adled  the  enameller's  shop, 
and  the  opening  of  this  room  is  expected  to  lead  to  very  interesting 
resalts.  T.  W. 
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New  Appaeatus  for  Condensing  Light. — ^An  apparatas,  which 
has  been  found  to  render  the  light  from  a  given  source  twelve  times 
as  great  as  in  ordinary  ciroumstanceSy  and  which,  when  properly 
constructed,  is  believed  to  be  capable  of  still  more  important  results, 
has  been  lately  invented  at  Lule.  It  consists  of  a  hollow  copper 
vessel,  in  the  form  of  an  ellipsoid  of  revolution,  and  having  its 
interior  surface  silvered.  At  the  extremity  of  the  major  axis, 
which  is  farthest  from  the  focus  in  which  the  source  of  the  light  is 
placed,  is  an  aperture  of  suitable  size,  that  allows  an  exit  to  the 
rays,  after  one  half  of  them  have  been  reflected  once,  and  the  re» 
mainder  three  times.  The  extreme  rays  of  the  luminous  cone  thus 
emitted  forms  an  angle  of  45',  but  should  it  be  desired  to  render 
the  rays  parallel,  they  are  to  be  thrown  on  a  prismatic  lens.  To 
afford  a  means  of  ascertaining  the  state  of  the  light  within  the 
instrument,  apertures  are  formed  in  it  which  are  fitted  with 
lenses  that  project  images  of  the  light,  or  a  screen  arranged 
for  the  purpose,  but  do  not  sensibly  affect  the  intensity  of  the 
light. 

Engraving  on  Steel. — Photography  has  recently  been  applied 
very  ingeniously  to  this  purpose.  The  steel  plate,  having  been 
covered  with  a  mixture  of  gelatine  and  bichromate  of  potash,  or 
bitumen  of  Judea,  is  exposed  under  a  negative  obtained  in  the 
camera ;  after  which  the  soluble  portions  of  the  coating  are  washed 
off.  The  surface  of  the  steel  will  then  be  found  more  or  less  un- 
covered in  the  lights  of  the  picture.  The  plate  is  next  gilt  in  the 
usual  way,  by  means  of  the  electrotype  process ;  afler  which,  the  re- 
mainder of  the  gelatinous  coating  is  to  be  removed.  It  is  then  im- 
mersed in  dilute  acid,  which  acts  on  the  portions  not  protected  by 
the  gilding,  that  is  on  those  which  are  to  represent  the  shades  of 
the  picture ;  the  various  grades  being  produced  by  the  presence  of  a 
greater  or  less  number  of  particles  of  gold,  which  more  or  less  pro- 
tect the  surface.  When  the  plate  is  removed  from  the  acid,  and 
washed,  a  number  of  copies  may  be  printed  from  it,  and  it  will  be 
found  to  produce  very  excellent  pictures. 

The  Drummond  Light. — ^The  opacity  of  the  cylinders  of  lime 
used  with  the  Drummond  Hght,  is  in  many  cases  the  source  of  con- 
siderable inconvenience.  This  is  obviated  by  very  simple  means, 
which  consists  in  the  use  of  plates  formed  of  magnesia  and  chloride 
of  magnesium.  Being  transparent,  they  permit  the  light  to  be  seen 
at  both  sides.  One  of  them  suffices  for  a  small  lamp ;  for  a  large 
one,  such,  for  example,  as  is  used  in  lighthouses,  several  are 
arranged  around  a  centre. 

The  Glazing  of  Porcelain. — In  ordinary  cases  a  glazing  is  used 
for  porcelain,  which  has  the  convenience  of  being  very  easSy  fused, 
but  the  disadvantage  of  being  very  readily  attacked  by  acids,  and 
being  extremely  liable  to  become  full  of  cracks.  Moreover,  the 
presence  of  the  lead,  which  is  one  of  its  constituents,  is  the  source  of 
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considerable  danger.  A  glazing  material  free  from  these  objections, 
while  at  the  same  time  it  is  easily  nsed,  and  very  economical,  is 
now  employed  very  advantageously  Its  action  depends  on  the 
solnbility  of  the  alkaline  silicates.  The  article  to  be  glazed  is  either 
broshed  over  with  the  alkaline  solntion,  or  is  immersed  in  it — a  larger 
quantity  of  it  being  absorbed  when  the  latter  method  is  adopted, 
on  account  of  the  porosity  of  the  unglazed  article.  It  is  then  ex- 
posed to  a  temperature  which  fuses  the  compounds  of  silex  and  the 
earths.  The  glazing  thus  produced  has  a  fine  appearance,  and  is 
of  a  most  durable  kind,  being  unaffected  by  caustic  liquids  or  atmos- 
pheric changes. 

EcoNOKio  Mode  of  Beducino  Coppeb. — ^It  consists  in  the  appli- 
cation of  water  when  the  ore  is  at  a  high  temperature.  As  soon  as 
the  ore  has  reached  a  red  heat,  water  is  projected  upon  it  in  the 
form  of  a  fine  spray,  and  after  the  white  vapours  have  escaped,  the 
temperature  is  raised  to  that  of  fasion.  With  good  ore  this  process 
is  sufficient ;  with  ores  of  an  inferior  kind  the  product  of  the  fii*st 
fasion,  when  it  has  cooled,  is  broken  in  pieces,  and  the  process  of 
heating  to  redness  and  applying  water  is  repeated.  And  when 
fasion  is  produced,  powdered  charcoal  and  lime  are  added,  the  whole 
being  thoroughly  mixed.  The  scoria  thas  formed  is  removed,  and 
the  process  is  finished  by  transmission  of  atmospheric  air  through 
the  fased  mass. 

Pbotbction  of  Abmoub  Plates  fbom  Cobbosion. — The  fact  that 
even  cast  iron  may  be  coated  with  glazing,  by  spreading  on  its  sur- 
face a  fusible  glass  as  powder,  or,  which  is  better,  the  materials 
of  which  glass  is  made,  and  then  raising  to  a  proper  temperature, 
has  been  applied  to  the  coating  of  iron  on  the  large  scale,  and  it  has 
been  proposed  to  protect  armour-plates  in  this  way.  The  adhesion 
of  the  enamel  thus  produced  on  the  surface  of  the  iron  is  very  firm, 
since  the  metal  is  oxydized,  and  the  oxide  combining  with  some  of 
the  constituents  of  the  glass,  a  compound  glass,  which  adheres 
strongly  to  the  iron,  is  formed.  If  the  coating  is  not  too  thick,  it 
has  but  little  tendency,  even  with  considerable  changes  of  tempera- 
ture, to  separate  from  the  metallic  surface  ;  and  it  forms  a  protec- 
tive coating  which,  even  under  very  rough  usage,  and  considerable 
alterations  of  temperatarc,  has  been  found,  when  skilfully  produced, 
to  last  for  years  uninjured.     , 
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ROYAL  SOCIETY.— Ifay  16. 

"Om  the  Occlusion  of  Hydrogen  by  Meteoric  Iron."  By 
Thomas  Graham,  Esq.,  7.R.S.  In  a  paper  communicated  to  the 
Society  in  June  last,  Mr.  Graham  has  shown  that  metals  under 
certain  conditions  absorb  and  retain  gases,  each  metal  exerting  a 
selective  power.    The  author  now  considers  that  the  investigation 
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of  the  natural  gases  of  native  metals,  especially  gold  and  iron, 
may  throw  considerable  light  on  their  formation.  The  iron  of  the 
well-known  Lenarto  fall  (which,  from  ita  parity,  appears  to  be  well 
adapted  for  the  experiment)  gave,  when  distilled  in  vacno  by 
means  of  Sprengel's  mercarial  ezhanster,  2'8  times  its  volume  of 
gas,  of  which  85  per  cent,  was  hydrogen,  the  remainder  being 
nitrogen,  and  a  small  amount  of  carbonic  oxide.  Messrs.  Hugg^ins 
and  Miller  have  established  the  presence  of  hydrog^  in  the 
atmosphere  of  those  fixed  stars  of  which  Alpha  Lyra  is  the  type. 
It  is  probable,  therefore,  that  the  iron  must  have  occluded  its 
hydrogen  from  a  similar  source. 


GEOLOGICAL  SOCIETY— Jfoy.  8. 

Warington  W.  Smyth,  Esq.,  M.A.,  F.B.S.,  President,  in  the  Chair. 

The  following  commnnioations  were  read : — 

1.  "On  New  Specimens  of  Eozoon."  By  Sir  W.  E.  Logan, 
F.II.S.,  F.G.S. — ^Amongst  several  additional  specimens  of  Eozoon 
which  have  been  obtained  during  recent  explorations  of  the  Canadian 
Geological  'Survey,  is  one  which  was  found  last  summer  by  Mr. 
G.  H.  Vennor,  in  the  township  of  Tudor,  county  of  Hastings, 
Canada  West.  It  occurred  on  the  surface  of  a  layer,  three  inches 
in  thickness,  of  dark-grey  micaceoas  limestone,  or  calc-schist,  near 
the  middle  of  a  great  zone  of  similar  rock.  This  Tudor  limestone 
is  comparatively  unaltered,  and  in  the  specimen  obtained  from  it 
the  skeleton  of  the  fossil,  consisting  of  white  carbonate  of  lime,  is 
imbedded  in  the  limestone  without  the  presence  of  serpentine  or 
other  silicate,  a  fact  which  the  author  regarded  as  extremely 
iavourable  to  the  view  of  the  organic  origin  of  Eozoon.  Sir  William 
Logan  also  described  the  nature  and  relations  of  the  rocks  of  other 
localities  which  have  recently  yielded  Eozoan,  especially  Wentworth, 
Long  Lake,  and  C6te  St.  Pierre. 

2.  "  Notes  ok  Fossils  becentlt  obtained  vbov  the  Laubentiah 
BOCKS  OF  Canada,  and  on  objections  to  the  organic  nature  of  Eoxoon" 
By  J.  W.  Dawson,  LL.D.,  F.R.S.,  F.G.S.— The  first  specimen 
described  in  this  paper  was  the  one  from  Tudor  referred  to  in  the 
previous  communication.  Its  examination  had  enabled  Mr.  Dawson 
to  state  that  in  it  the  chambers  are  more  continuous,  and  wider,  in 
proportion  to  the  thickness  of  the  septa,  than  in  the  specimens 
found  elsewhere,  and  that  the  canal  system  is  more  delicate  and 
indistinct.  Without  additional  specimens  the  author  could  not 
decide  whether  these  differences  are  of  specific  value,  or  depend  on 
age,' variability,  or  state  of  preservation  ;  he  therefore  referred  the 
specimen  promionally  to  Eozoon  Canadense^  regarding  it  as  a  young 
individual,  broken  from  its  attachment  and  imbedded  in  a  sandy 
calcareous  mud.  Its  discovery  afforded  him  the  hope  that  the 
comparatively  unaltered  sediments  in  which  it  had  been  preserved, 
and  which  have  also  yielded  worm-burrows,  will  hereafter  still 
more  largely  illustrate  the  Lanrentian  &una.    After  giving  short 
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descriptions  of  new  specimens  from  Madoc  and  from  Long  Lake 
and  Wentworth,  Dr.  Dawson  discassed  the  objections  of  Prof. 
King  and  Dr.  Rowney  to  the  yiew  of  the  organic  nature  of  Eozoon, 
and  stated  thai;  those  gentlemen  had  failed  to  distinguish  between 
the  organic  and  the  crystalline  forms,  as  was  especially  illustrated 
by  their  regarding  the  veins  of  crysotile  as  identical  with  the  tubu- 
lated cell-wall  of  Soaooru 


ROYAL  MICROSCOPICAL  SOCIETY.— 2fay  8. 
James  Olaisher,  Esq.,  F.R.S.,  President,  in  the  Chair. 

The  Rev.  J.  B^  Reade,  F.R.S.,  read  a  paper  on  a  remarkable 
dichroic  liquid  obtained  from  a  pond.  The  water  was  tinged  with 
a  colouring  matter  which  appeared  red  by  reflected,  and  violet  by 
transmitted  light  The  peculiarity  seemed  to  result  from  tho  action 
of  growing  organisms  upon  soluble  albumen,  and  Mr.  Reade 
exhibited  a  similar  fluid  artificially  formed.  Mr.  Browning  explained 
the  character  of  its  spectrum,  which  was  very  remarkable,  the 
principal  characteristics  being  two  cloudy  absorption  bands,  one 
m  the  orange  and  another  in  the  green. 

Two  new  lamps  were  described  by  Ellis  O.  Lobb,  Esq.,  one  a 
small  camphine  Isjnp,  patented  by  Young,  and  the  other  a  cheap 
and  convenient  travelling  lamp,  devised  by  Mr.  Piper ;  both  were 
considered  very  handy.  Dr.  Lionel  Beule  read  a  very  interesting 
paper  on  '*  Nutrition  considered  from  a  Microscopical  Point  ci 
view,*'  in  which  he  developed  the  hypothesis  that  all  matter  capable 
of  growth  by  nutrition  originates  by  descent  frt>m  similar  matter. 
He  also  showed  that  the  serum  of  the  blood,  and  not  the  globules, 
was  its  nutritive  portion. 
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Thv  Stabixxtt  or  Gvf  Cotton. — Proc.  Soy.  Soe,,  "No.  92,  contains  a  paper 
on  this  subject  by  Mr.  F.  A  Abel,  F.It.S.,  in  which  he  states  ^at  if  gon-ootton 
is  prepared  in  strict  accordance  with  Von  Lenk's  sjst^m,  it  will  resist  to  a  remark- 
able degree  the  destructive  effects  of  prolonged  exposure  to  temperatures  even 
approaching  100*  C.  Ordinary  gun-cotton  contains  small  quantities  of  nitro- 
genous impurities,  which  decompose  end  gire  rise  to  a  free  acid  when  exposed  to 
heat.  One  per  cent,  of  iodic  carbonate  neutralizes  this  acid,  and  is  sufficient  to 
prerent  serious  change.  Water  acts  as  a  most  perfect  protection  to  gun-cotton 
(except  when  it  is  exposed  for  long  periods  to  sunlight),  even  under  extremely 
severe  conditions  of  exposure  to  heat.  It  is  not  necessary  that  tiie  gun-cotton 
should  be  wet,  a  slight  dampness  being  sufficient. 

MiiCBTio  Butterflies.— Mr.  Wallace  has  been  exhibiting  at  76|,  West- 
bourne  Orove,  a  very  interesting  series  of  objects  from  the  Indian  arcMpelago. 
Amongst  them  is  a  case  with  a  label  affixed,  stating  that  it  contains  fourteen  but- 
terflies. The  TJsitor  is  completely  puzzled,  seeing  only  twigs  with  dead  leaves 
upon  them.  On  closer  examination,  it  appean  t£iit  each  seeming  dead  leaf  is  a 
butterfly,  with  wings  folded,  and  perched  on  the  twig  so  as  exactly  to  resemble 
the  insertion  of  a  leaf.  To  make  the  imitation  more  complete,  the  undersides  of 
the  wings,  which  alone  are  viiiblei  are  speckled  with  dull  colours  resembling 
patches  of  microscopic  fungi. 
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SxPABiTiKG  PowxB  07  Telucopes.— Mr.  Daires  hM  a  paper  in  Monthly 
NoHees  whicb  forms  the  introduction  to  his  "  Catalogue  of  Micrometrical  Mea- 
surements of  Doable  Stars,**  in  which  be  states  that  a  telescope  with  one-inch 
aperture  will  just  separate  two  sixth  magnitude  stars,  if  their  central  distance 
is  4".66,  and  the  atmosphere  favourable.  Hence  the  separating  power  of  any 
given  aperture,  a,  will  be  expressed  hj  the  position  4".56.   According  to  this 

a 
formula  a  three-inch  aperture  should  divide  stars  1".52  apart;    a    four-inch 
1M4 ;  a  five-inch,  (/'.91 ;  a  six-inch,  0".76 ;  and  a  twelve-inch  0".380.    These 
calculations  refer  to  refractors ;  the  flnegt  reflectors,  like  Mr.  With's  minrois, 
probablj  have  some  advantage  over  refractors. 

AonoH  07  Tbbkb  on  IUikviUj. — M.  Beoquerel  states  {Compiea  Bendus), 
that  in  wooded  localities  the  maximum  rainfall  occurs  in  summer,  and  in  non* 
wooded  localities  in  autumn. 

Tbanspabxitct  of  Red-hot  Tbo^t. — In  a  communication  of  Father  Secchi 
to  the  French  Academj,  it  is  stated  that  a  tube  of  forsed  iron  was  being  con- 
structed for  a  meteorograph,  and  he  was  afraid  that  the  new  tube  mignt  not 
preserve  a  vacuum  as  accuratelj  as  one  previously  made.  It  was  accordingly 
made  cherry  red,  almost  white  hot,  and  viewed  in  a  dark  place,  when  a  slight 
flaw  was  seen  inside  it.  Father  Becchi  observes,  "  That  red-hot  iron  is  transpa- 
rent to  a  depth  of  half  a  centimetre  at  least. 

F018OKS  ov  SPBBADDra  Di8iA8B8.-~Dr.  Bichardson  has  published  in  pamphlet 
form*  his  lecture  delivered  before  the  Sewage  Congress,  in  which  he  re&rs  to  an 
observation  of  Br.  Salisbury  during  the  American  War,  that  a  number  of  men 
who  slept  on  straw  containing  a  certain  mould  or  fangus,  were  seized  with  measles, 
and  he  found  that  by  inoculating  himself  and  his  family  with  the  fungus,  measles 
was  produced.  Br.  Kennedy,  of  Bublin,  is  stated  by  Br.  Richardson  to  have 
made  similar  observations.  Br.  Richardson  considers  iodine  as  the  best  chemical 
agent  for  destroying  organic  poisons.  Iodine  placed  in  a  box  covered  with 
muslin  will  difl'ose  itself  at  a  temperature  of  70",  at  the  rate  of  a  drachm  in 
twenty-four  hours.    Heat  and  sunlight  favour  the  destraction  of  the  poisons. 

Aebial  Kayiqatioit. — At  a  meeting  of  the  French  Academy,  29  April,  M. 
Babinet  spoke  favourably  of  a  madiine  invented  by  M.  de  Louvric.  The  motive 
power  consisting  of  hydrocarbon  vapour  mixed  with  air,  and  exploded  in  a 
cylinder  having  one  circular  opening.  Twenty  or  thirty  explosions  per  minute 
were  said  to  sufBce.  MM.  Babinet,  Piobert,  and  Belaunay  were  requested  to 
examine  the  apparatus  and  report  upon  it>.  Cbfmo*  gives  some  further  partiealars 
of  remarks  made  by  M.  Babinet-,  and  not  printed  in  Compie*  JRendus,  from  which 
it  appears  that  the  apparatus  is  formed  of  an  inclined  plane,  making  a  small  angle 
with  the  horizon,  and  moved  horizontally  by  the  reaction  of  a  series  of  explosions 
producing  currents  in  the  opposite  direction.  M.  Louvri^  has  only  made  the 
machine  on  a  small  scale,  and  M.  Babinet  wished  the  Academy  to  have  a  larger 
one  constructed.  M.  Flammarion  (in  Cosmo*),  describing  the  plan,  says  that  a 
kite,  ten  metres,  each  side  formed  of  wire  gauze,  with  the  interstices  filled  with 
gutta  percha,  is  to  be  solidly  fixed  to  a  car  of  thin  copper,  able  to  hold  a  man 
If  ing  down,  and  to  contain  a  supply  of  the  combustible  liquid  at  its  extremities. 
The  inclination  of  the  plane  of  suspention  is  to  be  moved  as  required  by  wire 
ropef ,  worked  by  an  endless  screw.  At  each  end  of  the  apparatus,  cylinders  of 
steel  are  to  be  filled  with  a  mixture  of  air  and  petroleam  vapour,  by  means  of  a 
pump,  and  exploded  altemntely  by  electric  spark.  From  this  description  we 
should  not  like  to  join  M.  Babinet  in  predicting  the  success  of  the  scheme.  It 
seems  sure  to  fail 

*  ChorobiU  and  Sons. 


^    I 


:   I  -  T     \ 

I  ^y]i::j  Of  rM-:  lyrr  v 


.•l.  ■» 


-Hi 


I 


,-^1    . 


I'ftEllAt'.*^    :!'  :»i    •'  M'ip<. -..iTit  .^t'.t   .1    .  rii«^ii3    •' 


1 


,  I 


S\ 


'.«*  L*A  •:  ;*'  wji   I  »    J 


•'  /. .'  .' 


•  •» 


•c, 


i^i 


■     *^   k  .'  »  •     Iv  .1*1  .  t  t 


t  *      '  < 


4  ~ 


«y'.  k 


•  I 


^  '.  >■'    of    i:     I  . 

ft 
I  ■   .    O      .    «  'I 

'•'-.    '-rtvlv    till 


,r.. 


•   / 


V*- 


•  '* 


<^A   wrt- 


I 


%" 


^' 


TIE  INTELLECTUAL  OBSERVER. 


JULY,     1867. 


CAMEO  OF  THE  EMPEEOR  AUGUSTUS  IN  THE 

BLACAS  COLLECTION. 

BT  THOXAS  WBIOHT^   U^.,   r.S.A. 
{WUk  a  Colour^  PlaU,) 

PsRHAPS  the  most  important  of  the  additions  made  to  the  anti« 
qnarian  department  of  the  British  Museum  of  late  years  was 
by  the  purchase  entire^  for  the  sum  of  sixty  thousand  pounds, 
of  one  of  the  best  known  collections  in  France,  the  antiquities 
of  the  Due  de  Blacas.    The  French  antiquaries,  who  regret 

freatly  that  they  let  this  interesting  collection  slip  out  of  their 
ands,  praise  our  own  negotiators  for  the  skill  and  energy  they 
displayed  throughout  the  whole  affair.  The  due,  who,  since 
the  overthrow  of  the  elder  branch  of  the  Bourbons  in  France, 
had  withdrawn  from  anything  like  political  activity,  devoted 
his  time  and  wealth  to  his  museum,  to  which  most  of  the 
collections  sold  during  his  time  contributed  more  or  less 
largely.  He  purchased  the  whole  Strozzi  collection,  from 
Bome,  with  the  exception  of  one  beautiful  gem,  representing 
the  young  Hercules  {Hercules  juvenis),  engraved  on  a  sapphire, 
and  bearing  the  name  of  the  engraver  in  Greek  letters, 
FNAIOC  (Cneiua).  Wliile  the  coUection  was  still  in  the 
possession  of  Strozzi,  this  fine  work  of  art  was  stolen,  and  a 
copy  in  glass  left  in  its  place.  Years  after,  when  the  col- 
lection had  passed  to  the  Due  de  Blacas,  who  imagined 
that  he  possessed  the  original  gem,  he  was  surprised  at 
seeing  it  brought  to  him,  and,  discovering  the  fraud,  he  suc- 
ceeded in  obtaining  possession  of  it  by  purchase.  This 
original  is  now  with  the  rest  of  the  collection  in  the  British 
Museum.  His  taste  as  a  collector  appears  to  have  run  chiefly 
upon  three  classes  of  objects,  Greek  and  Etruscan  vases, 
engraved  and  sculptured  gems,  and  early  personal  ornaments 
of  gold.  The  first  of  these  three  classes,  that  of  the  vases,  has 
been  made  better  known  to  the  public  than  the  others  through 
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the  works  of  Panofka^  De  Witte^  and  others;  and  some  of  the 
finest  of  the  gems  in  the  Blacas  collection  having  been  derived 
from  the  older  and  better  known  Strozzi  collection,  have  been 
spoken  of  in  different  works  on  this  branch  of  ancient  art,  bat 
otherwise  the  contents  of  the  museum  of  which  we  are  speaking 
are  not  very  generally  known.  It  was  from  the  Stroszi  col- 
lection that  the  due  obtained  the  noble  cameo  of  Augustus^ 
represented  in  our  accompanying  plate. 

So  much  has  been  written  on  the  history  of  precious  stones 
and  of  the  lapidary's  art,  that  it  is  now  harctty  required,  in 
treating  of  a  subject  like  this,  to  go  at  any  length  over  ground 
which  nas  been  so  well  trodden  before.  The  ancients  them- 
selves had  abundance  of  wonderful  stories  of  the  immense 
values  set  upon  particular  precious  stones,  and  of  the  singular 
parts  they  had  sometimes  played  in  history.  Pliny  the  Elder^ 
in  his  chapters  on  this  subject  {Hist  Nat.,  lib.  xxxvii.),  tells 
us  that  it  was  the  common  belief  that  the  first  individual  who 
wore  a  ring  with  a  stone  in  it  was  Prometheus,  who  had  been 
condemned  by  Jupiter  to  carry  on  his  finger,  as  a  memorial  of 
his  offences,  a  bit  of  the  rock  of  Caucasus  set  in  a  ring  of  iron ; 
and  this^  he  teUs  us,  was,  according  to  the  tradition,  '^  the  first 
ring  and  the  first  jewel  known.^'  But  Pliny  adds  that,  in  this 
case,  he  disbelieved  the  tradition,  and  that  his  opinion  was  that 
this  ring  of.  Prometheus  was  only  that  of  the  chain  by  which 
he  was  bound  to  the  rock.  The  same  writer  tells  us  next  of 
the  celebrated  jewel  of  Polycrates,  the  tyrant  of  Samos,  upon 
which  so  much  value  was  set  that  he  imagined  that  the  volun- 
tary loss  of  it  would  be  a  sufficient  expiation  to  the  inconstancy 
of  Fortune  to  avert  her  wrath,  and  he  went  out  to  sea,  and 
threw  the  ring  containing  the  jewel  into  the  waves.  But  the 
fickle  goddess  refused  to  accept  it ;  a  large  sea-fish,  served  at 
the  king's  table,  was  found,  when  carved,  to  contain  in  its 
belly  the  fatal  jewel,  which  was  restored  to  the  king ;  and  the 
latter,  in  the  sequel^  ended  his  life  miserably.  Pliny  tells  us 
that  this  precious  stone  was  a  sardonyx,  which  was  still  in  his 
time  preserved  at  Bome,  where  it  had  been  given  as  part  of 
the  ornamentation  of  a  horn  to  the  Temple  of  Concord  by  the 
Emperor  Augustus,  and  he  says  that  it  was  there  considered  as 
much  inferior  to  many  other  jewels  then  collected  in  the  Roman 
capital.  It  was  reported,  a  few  years  ago,  that  the  ring  of 
Polycrates  had  been  found  in  a  vineyard  near  Rome,  by  a  vine- 
dresser of  Albano;  but  as  it  was  described  as  a  very  fine 
intaglio,  with  the  name  of  the  artist,  it  is  probable  that  the 
whole  story  was  a  fiction,  or  the  ring  a  forgery. 

The  object  of  the  first  people  who  made  use  of  precious 
stones,  was  of  course  to  display  the  stones  themselves,  on  ac- 
count of  their  beauty  and  the  great  value  set  upon  them.  Pliny, 
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Iftwobiag  out  into  |kdmimtio¥L  on  thia  9Qbj«o^,  8^9  that  a 
precious  stone  is  an  object  *^  in  whicb  the  majestio  nught  of 
patur^  presents  itself  to  us^  contracted  within  a  very  limited 
spaca,  though,  in  the  opinion  of  many,  nowhere  displayed  in  a 
more  admirable  form/^  Many  people,  he  says,  looked  upon  it 
aa  no  less  than  sacrilege  to  engrave  them,  even  for  signets, 
although  he  considers  that  the  especial  purpose  for  which  they 
were  created.  In  another  part  of  his  great  work  {HisL  Nat, 
lib.  xxziii.  c.  4),  Pliny  recurs  to  the  ring  of  Prometheus,  men- 
tioned above,  and  to  rings  of  iron  and  of  gold.  As  might  be 
expected,  some  of  these  primeval  rings  became  celebrated  for 
qualities  which  were  more  than  natural.  Midas^  according  to 
our  writer — others  say  Gyges — ^had  a  ring  which,  upon  the 
collet  being  turned  inwards,  caused  the  wearer  to  become 
invisible.  The  only  rings  known  among  the  early  Romans, 
were  of  iron,  and  even  they  only  came  into  use  at  rather  a  late 
period.  At  the  very  close  of  the  republic,  a  gold  ring  was 
only  made  use  of  on  public  and  ceremonious  occasions  of  great 
importance.  The  cmnulus  pronubus,  which  was  sent  as  a  pre- 
sent to  a  betrothed  woman,  as  a  sign  of  her  engagement,  was 
only  of  iron.  Pliny  believed  that  the  use  of  rings  had  not 
existed  even  in  Greece  at  the  time  of  the  Trojan  war,  and  be 
tells  us  that  the  first  date  in  Boman  history  at  which  he 
could  trace  any  general  use  of  them  was  in  a.u.c.  449, 
in  the  time  of  Cneius  Flavins,  the  son  of  Annius.  Yet, 
as  he  adds^  after  this  date  they  must  have  come  into  use 
very  rapidly,  for,  in  the  second  Punic  war,  they  were  so  abun- 
dant that  Hannibal  was  able  to  send  from  Italy  to  Carthage 
three  modii  of  thom.  The  next  advance  in  luxury  was  the 
practice  of  inserting  or  setting  a  precious  stone  in  the  gold  of 
the  ring,  and  it  was  not  till  a  still  later  period  that  the  use  of 
signet  rings  was  adopted,  which  implied  the  engraving  of  a 
device,  of  some  kind  or  other,  on  the  stone  of  the  ring.  Pliny 
tells  us  distinctly  that  the  stone  of  the  ring  of  Polycrates,  or 
at  least  the  one  shown  for  it  at  Bome  in  his  time,  presented 
no  traces  of  engraving. 

The  first  engraved  gem  he  mentions  belonged  to  Pyrrhns, 
king  of  Epirus,  the  great  enemy  of  the  Bomans.  This 
was  in  the  first  half  of  the  third  century  before  Christ, 
and  the  history  of  precious  stones  was  still  involved  in  so 
much  mystery,  that  King  Pyrrhus  was  believed  to  have  in  his 
possession  an  agate  {achates)  on  which  were  figured  the  nine 
muses,  with  Apollo  holding  a  lyre,  the  work  not  of  the 
engraver,  but  of  nature  herself,  the  veins  of  the  stone  being 
so  arranged  naturally,  that  each  of  the  muses  had  her  own 
peculiar  attribute.  At  a  later  period,  notions  like  this  pre- 
vailed extensively,  and  in  the  more  ignorant  periods  of  the 
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middle  ages,  people  beUeved  that  the  ancient  intaglios  and 
cameos,  which  were  often  foand  in  digging  the  gronnd  on 
ancient  sites,  were  natural  objects,  and  that  engraving  on 
them  was  a  mere  natural  indication  of  the  special  power  or 

auality  each  possessed.   Some  of  the  mediseval  writers  believed 
liat  ikefidu9  Achates  of  Boman  fable  was  nothing  but  a  pre- 
cious (igate,  on  which  depended  the  fortunes  of  ^neas. 

We  know  nothing  of  the  first  beginnings  of  the  art  of 
engraving  upon  precious  stones,  but  it  appears  to  have  come 
from  the  East.  Pliny,  who  is  our  chief  authority  on  these 
matters,  mentions  an  edict  of  Alexander  the  Great,  forbidding 
the  engraving  of  his  portrait  on  a  smaragdus  (supposed  to  be 
the  emerald)  by  any  other  professor  of  the  art  but  Pyrgoteles. 
We  seem  from  this  justified  in  supposing  that,  in  the  age  of 
Alexander,  the  art  of  engraving  on  gems  was  extensively  prac- 
tised in  Gb*eece.  Less  than  a  century  before  Christ,  Mithri- 
dates,  the  celebrated  king  of  Pontus,  possessed  a  dactyliotheca, 
or  museum  of  signet  rings.  With  Augustus  and  the  earlier 
Boman  emperors,  the  possession  of  these  dactyliothecao  became 
a  ereat  subject  of  pride,  and  the  Romans  displayed  a  sort  of 
wud  extravagance  in  their  taste  for  possessing  cameos  and 
intaglios,  and  in  the  immense  sums  they  gave  for  them.  The 
first  who  formed  a  dactyliotheca  at  Rome  was  Scaurus^  the 
stepson  of  the  dictator  Sylla,  but  all  we  know  of  it  is  the 
statement  of  Plioy,  that  it  was  much  inferior  to  that  of  Mith- 
ridates,  which  latter  was  transferred  to  Borne  by  Pompe^  the 
Great,  the  conqueror  of  Mithridates,  and  presented  by  lum  to 
the  capitol. 

The  contents  of  the  dactyliothecaB  appears  to  have  been  little 
appreciated  by  the  Barbarians,  and,  after  the  fall  of  the  empire  of 
the  West,  the  taste  for  this  branch  of  art  was  carried  to  Byzan- 
tium, whence  it  returned  to  Western  Europe- in  the  fifteenth 
centuiy.  Yet  the  people  of  the  middle  ages,  with  that  mys- 
teriously superstitious  regard  for  them  already  noticed,  sought 
eagerly  to  be  possessed  of  them.  It  is  very  common  to  find  a 
great  baron  or  knight,  or  an  ecclesiastic,  sealing  his  charter  or 
other  document  with  a  seal  in  which  an  ancient  intaglio  is  set 
instead  of  an  ordinary  mediasval  seal.  Perhaps  he  thought 
that,  being  an  object  of  comparative  rarity,  the  possession  of 
it  was  something  to  be  proud  of;  but  it  is  probable  also,  that 
he  looked  upon  it  as  possessing  some  superior  power  which  gave 
him  protection  or  security.  In  this  belief,  catalogues  of 
intaglios  and  cameos,  with  lists  of  their  several  qualities,  or 
virtues,  were  published,  and  are  sometimes  found  in  medissval 
manuscripts.  But  the  ecclesiastics  made  the  greatest  profit 
of  them  in  this  point  of  view,  for  they  collected  them  in 
their  churches  and  monasteries,  gave  out  that  they  were  en- 
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dofwed  severally  witH  the  power  of  caring  different  diseases  by 
their  mere  application,  and  demanded  good  fees  for  applying 
them.  We  might  qnote  many  snch  Curative  properties  of 
individual  gems,  some  of  which  are  undignified  enough.  A 
fine  cameo  possessed  by  the  monks  of  St.  Alban's,  and  pro- 
bably derived  from  the  ruins  of  Verulamium,  was  believed  to 
give  ease  to  women  in  the  pains  of  childbirth,  and  was  lent  on 
such  occasions — ^no  doubt  for  a  consideration.  Another  very 
handsome  cameo,  described  by  one  of  the  modem  writers  on 
this  subject,  was  looked  upon  with  regard  as  a  preservative 
against  rats  !  Among  a  great  number  of  such  objects  formerly 
preserved  in  the  treasury  of  the  Cathedral  of  St.  Paul's  in 
London,  one,  which  bore  a  figure  of  Andromeda,  had  the  power 
of  raising  love  between  man  and  woman ;  one  with  the  figure 
of  a  hare  was  a  protective  against  the  devil ;  a  dog  and  a  lion 
on  the  same  stone  preserved  against  dropsy;  the  figure  of 
Orion  gave  to  one  of  these  stones  the  quality  of  securing  victory 
in  war;  in  another  the  figure  of  a  syren,  sculptured  in  a 
jacynth,  rendered  the  bearer  invisible. 

it  was  in  a  great  measure  out  of  these  mediaeval  collections 
of  gems,  ecclesiastical  or  lay,  the  result  of  mere  accidental 
finds,  that  our  modem  collections  have  been  formed,  with  the 
'  addition  of  others  found  in  antiquarian  excavations  of  a  later 
date,  and  they  are  thus,  more  or  less,  of  a  very  miscellaneous 
character.  The  dactyliotheca  of  the  Koman  age,  if  collected 
by  a  man  of  taste,  would  contain  nothing  but  stones  of  the 
highest  degree  of  art,  aud  even  if  he  erred  in  judgment  him- 
self, he  could  find  an  adviser  who  would  assist  him ;  he  did 
not  collect  his  specimens  by  chance,  glad  to  get  all  that 
came  to  hand,  but  sought  them  from  the  best  sources,  so  that 
he  had  probably  nothing  but  what  was  good.  It  is  different 
with  the  modern  collector.  The  cameos  and  intaglios  which 
are  brought  to  light  by  ordinary  antiquarian  excavations  are, 
for  the  most  part,  of  a  very  low  degree  of  merit,  such  as  no 
doubt  were  possessed  by  people  of  the  commoner  classes.  The 
modem  collector  has  little  but  these  to  collect  from,  and  not  in 
such  abundance  but  that  he  is  glad  to  get  all  he  can,  or  at  best 
to  pick  out  here  and  there  any  one  which  seems  better  than  the 
others,  and  wait  for  a  rare  chance  of  obtaining  something  of 
a  very  superior  character.  Such  is  the  general  character  of 
the  contents  of  most  modem  cabinets,  and  especially  of  such 
as  have  been  made  by  private  collectors ;  and  such,  no  doubt, 
is  the  cabinet  of  intaglios  and  cameos  of  the  Due  de  Blacas. 
It  contains  a  certain  number  of  very  fine  works  of  art,  among 
a  large  quantity  of  specimens  of  very  ordinary  merit.  This  is 
especially  the  case  among  the  intwlios,  which  may  perhaps  be 
said  to  be  the  case  generally.    The  stones  necessary  for  the 
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oameos  were  rarer  than  the  others^  and  were  probably  seldom 
giyen  to  the  artists  of  inferior  merit  who  employed  themselves 
.  on  intaglios^  and  the  two  processes  differed  considerably  in 
the  manner  of  carrying  them  into  ezecation.  In  modem 
excavations  on  ancient  sites^  an  intaglio  is  often  founds  bat  a 
cameo  very  rarely.  Even  now  we  do  not  know  where  the 
Romans  obtained  the  large  sardonyxes  on  ^hich  they  engraved 
the  fine  cameos  which  are  preserved. 

The  sardonyx  on  which  the  fine  head  of  Angastoa  in  the 
Blacas  collection  is  engraved  forms  an  oval^  five  inches  and  a 
quarter  in  lengthy  by  three  inches  and  three  quarters  in 
breadth^  and  is  of  very  good  qaaUty.  The  ground^  or  layer^ 
of  the  stone  out  of  which  the  head  rises  is  of  a  fine  russet 
colour^  which  throws  the  engraving  into  very  delicate^  though 
rather  low  relief.  A  head  of  Medusa  appears  to  form  the  centre 
of  the  shield  which  covers  the  breast.  Augustus  has  a  band, 
or  fillet^  round  his  head^  the  sign  of  his  imperial  dignity^  on 
which  are  set  four  precious  stones^  an  emerala  on  the  left^  and^ 
following  it  in  their  order  towards  the  rights  a  sapphire,  a 
topaSj  and  a  ruby,  and  round  the  figure  in  the  middle  are 
arranged  four  very  small  diamonds.  In  the  collection  of  the 
Imperial  Library  at  Paris,  there  are  several  cameos  as  large, 
and  perhaps  a  little  larger,  than  the  Augustus  of  the  Blacas 
collection,  but  there  is  hardly  one  of  them  that  equals  it,  and 
certainly  not  one  that  excels  it  as  a  work  of  art.  The  expres- 
sion of  the  countenance  is  brought  out  with  great  delicacy  and 
refinement,  and  the  artist  has  displayed  the  greatest  skill  in 
taking  advantage  of  the  colours  and  shades  offered  him  by  the 
stone.  Little  appears  to  be  known  of  the  history  of  this 
remarkable  work  of  art,  except  that  it  was  formerly  in  the 
Strozsi  collection. 

The  age  of  Augustus  is  said  to  have  been  that  at  whioh  the 
art  of  engraving  precious  stones  was  carried  to  the  highest 
degree  of  excellence  among  the  Bomans,  and  we  need  not 
therefore  be  surprised  if  we  find  so  many  of  them  representing 
the  features  of  that  emperor.  Pliny  (xxxvii.  4)  celebrates  the 
merits  of  a  portrait  of  Augustus  by  an  engraver  named  Dios- 
corides,  which  was  used  as  the  signet  of  the  emperors  who 
succeeded  him.  One  of  the  finest  cameos  known  is  a  tri- 
coloured  sardonyx,  about  a  foot  high,  representing^  in  twenty- 
two  figures,  the  apotheosis  of  the  Emperor  Augustus,  and 
which  was  therefore  probably  engraved  soon  after  his  deaUi. 
It  was  brought  from  Constantinople  in  the  reign  of  St.  Itoms, 
and  being,  in  the  ignorance  of  that  time,  supposed  to  represent 
the  triumph  of  Joseph  over  Pharaoh,  it  was  considered  to 
regard  the  church  more  than  the  laity,  and  was  placed  by  that 
monarch  among  the  treasures  of  the  Sainte  Ohapelle  in  Pans. 
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It  is  now  preserved  in  the  Biblioth^aue  Imp6riale.  In  the 
same  case  with  the  large  oameo  of  Augustus  in  the  Blacas 
collection  there  is  a  small  one^  of  the  same  emperor^  also  on 
sardonyx^  which  came  likewise  from  the  Strozzi  cabinet. 

The  choicest  examples  of  the  Blacas  collection  are  arranged 
in  two  cases^  at  the  two  ends  of  a  box  or  frame^  one  with  the 
large  cameo  of  Augpiatus  in  tho  centre^  looking  towards  the 
entrance-door^  the  other  in  the  opposite  direction.  The  first 
contains  forty  intaglios  and  cameos^  and  among  the  latter, 
besides  the  two  fdready  described,  a  cameo  on  sardonyx, 
representing  a  portrait  of  Tiberius,  also  from  the  Strozzi 
collection,  which  strikes  us  by  its  wonderful  relief,  but  it  has 
suffered  much  from  rubbing.  Among  the  intaglios  in  this 
case  are  a  portrait  of  Julius  Osssar  engraved  in  jacynth,  the 
features  of  which  are  wonderfully  sharp  and  delicate;  a 
Silenus,  on  cornelian,  with  full  face,  remarkably  fine ;  another 
Silenus,  side  face,  on  amethyst,  which  is  also  finely  executed, 
and  has  the  name  of  the  engraver  inscribed  in  Greek  letters, 
HyUus ;  and  a  Maanad,  whose  wild  and  drunken  fury,  and  the 
voluptuous  fleshiness  of  her  bosom,  are  represented  with 
extraordinary  effect.  The  other  select  case  contains  forty-two 
examples.  It  also  has  its  large  cameo,  well  executed,  on  a 
sardonyx  about  five  inches  high,  representing  the  Empress 
MessaUna.  The  portrait  of  Juba  U.  is  represented  in  a 
delicate  Uttle  cameo  on  sardonyx.  A  head,  of  Livia,  on 
cornelian,  is  also  worthy  of  our  notice,  because  the  head  is  in 
intaglio,  surrounded  by  a  border  in  cameo.  This  also  came 
firom  the  Strozzi  collection.  Among  the  intaglios  in  this 
case,  we  may  call  attention  to  a  female  head  in  cornelian,  with 
a  sweet  little  face ;  a  very  characteristic  portrait  of  Vespasian, 
in  cornelian ;  and  a  small  head  of  Horace,  in  topaz,  of  con- 
siderable merit.  There  is  also  in  this  case  what  is  called  an 
amulet,  in  cornelian,  formed  in  the  shape  of  the  petal  of  a 
flower  (perhaps  intended  for  a  rose),  with  two  small  Cupids, 
very  prettily  executed  in  intaglio. 

The  rest  of  the  intaglios  of  the  Blacas  collection,  with  two 
or  three  cameos,  are  placed  in  three  large  cases,  upon  tables, 
on  the  other  side  of  the  room,  and  are  mostly  of  inferior  work. 
Many  of  them  have  suffered  from  rubbing  and  ill-usage.  They 
amount  in  all  to  384.  We  may,  in  passing  over  them,  point 
out  to  notice  No.  20,  a  neat  little  cameo  of  a  horse,  of  tolerably 
good  work,  and  No.  245,  a  sardonyx  remarkable  for  its  neat 
border  of  astragals. 

In  the  course  of  collecting,  the  Due  de  Blacas  em'braced  a 
taste  for  acquiring  a  class  of  monuments  which  were  then  com- 
paratively little  thought  of,  those  of  the  earlier  ages  of  Mahome- 
tanism,  which  are  intimately  connected  with  the  present  article 
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by  the  drcamstance  that  among  them  the  intaglios^  or  engraved 
stones,  hold  a  very  prominent  place.  The  dao  was  one  of  the 
earlier  friends  of  the  late  accomplished  and  lamented  professor 
of  Arabic  in  Paris,  M.  Beimand,  who,  at  one  time,  might 
almost  be  looked  on  as  the  keeper  of  his  Massnlman  anti- 
quities, and  who,  in  1828,  published,  in  two  octavo  volumes, 
a  very  learned  description  of  them,  under  the  title  of  Monu^ 
mens  Arabes,  Persans,  et  Turcs,  du  (Jabinet  de  la  Due  de  Blacas 
et  d'Rures  Cabinets.  The  choice  Mahometan  intaglios  of  the 
Blacas  collection  are  engraved  and  described  in  this  work. 
We  know  that,  at  an  early  period,  the  intaglios  had  been 
imitated  by  many  of  the  eastern  religions  sects  in  the  form  of 
cabalistic  seals,  some  of  which  are  found  in  the  Blacas 
collection,  which  are  known  by  the  name  of  Abraxas.  The 
Mahometans  also,  no  doubt,  borrowed  the  practice  of  engraving 
on  precious  stones  from  the  Bomans  and  Greeks,  and  they  used 
them  for  the  same  purposes,  as  signets  and  seals,  but  they 
presented  one  special  point  of  difference  with  both  the  seals 
of  the  Greeks  and  Bomans,  and  with  the  Abraxas,  a  difference 
which  of  course  belonged  to  their  religions  ideas.  They  are 
distinguished  by  the  total  absence  of  all  figures,  only  letters 
being  engraved  upon  them.  These  inscriptions  are  generally 
of  a  more  or  less  religious  character,  coosisting  usually  of 
short  invocations  or  reflections,  pious,  moral,  or  superstitious. 
A  few  of  the  older  ones  are  of  a  talismanic,  astrologic,  or 
cabalistic  character. 
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BY     PBOFESSOB     CHURCH,     H.A. 
Of  the  Boyal  Agrioaltuml  College. 

I  FGTRPOSE  describing,  on  the  present  occasion,  several  methods 
for  the  permanent  artistic  decoration  of  wall  surfaces.  In  our 
climate  the  processes  of  distemper  and  fresco  painting  have 
some  serions  drawbacks.  The  size  nsed  with  the  colours  in 
distemper  is  liable  to  perish,  while  the  dust  and  soot  which 
accnmnlate  on  the  decorated  surfaces  cannot  be  removed  by 
any  cleaning  process,  save,  to  a  certain  extent,  by  washes  of 
spirits  of  wine.  Besides  the  mechanical  difiBculties  of  fresco 
painting,  which  often  hinder  so  seriously  the  artistic  perfection 
of  the  works  executed  by  this  method,  it  is  by  no  means  certain 
that  the  painting  will  be  permanent,  even  when  every  care  has 
been  taken.  The  experience  of  Italy  in  this  matter  must  not 
be  accepted  as  a  sure  guide  for  our  own  artists.  The  enormous 
size  of  our  great  cities,  and  the  vast  amount  of  coal  and  gas 
consumed  in  them,  render  their  atmospheric  conditions  veiy 
unfavourable  for  the  permanence  of  works  in  fresco.  As  such 
artistic  works  will  probably  for  some  time  to  come  be  executed 
only  in  large  towns,  it  is  greatly  to  be  desired  that  some  pro- 
cess of  painting  at  once  easy  and  permanent,  could  be  devised. 
Many  attempts  have  been  made  in  this  direction,  and  the  success 
already  attained  has  been,  no  doubt,  considerable.  I  shall 
describe  the  chief  features  of  several  more  or  less  novel  pro- 
cesses of  wall  painting,  pointing  out  here  and  there  their  ad- 
vantages and  disadvantages,  and  also  offering,  where  practi- 
cable, some  hints  for  their  alteration  and  improvement. 

A^  a  new  method  of  painting,  intimately  depending  on 
recently  discovered  chemical  facts,  first  and  foremost  stands  the 
process  called  water-glass  fresco,  or  stereochromy.  The 
plastered  wall  is  partially  saturated  with  a  weak  solution  of 
the  soluble  silicate  of  potash  (made  by  boiling  calcined  flints, 
which  have  been  itonni  in  cold  water,  with  caustic  potash 
under  pressure);  the  wall  is  allowed  to  dry,  and  then  the 
painting  is  commenced.  Ordinary  fresco  colours  are  employed, 
but  the  only  white  to  be  used  is  ssinc  white.  Some  colours, 
those  which  are  affected  by  alkalies,  cannot,  however,  be  used 
with  success.  Among  these,  the  chrome  yellows,  the  lakes, 
several  of  the  madder  colours,  and  all  the  copper  and  arsenical 
greenB,  are  inadmissible.  All  colours,  on  the  other  hand,  which 
are  not  acted  upon  by  alkalies,  such  as  vermilion,  smalt  and 
chrome  green,  with  the  yellows  and  reds  made  from  iron  oxides 
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and  iTorj  black,  with  burnt  siena,  bnmt  umber,  and  similar  pre- 
parations, maj  all  be  fixed  to  the  prepared  wall  surface  withont 
injnrj.  A  great  difficulty  will  be  experienced  at  first  in  laying 
on  the  colours,  since  no  medium  but  water  or  lime-water  is 
admissible.  By  keeping  the  wall  constantly  wet  with  lime- 
water,  or  baryta-water,  this  difficulty  may  be  partially  re- 
moved. All  the  water  used  in  the  process,  from  the  prepara- 
tion or  priming  of  the  walls  to  the  final  fixing  of  the  coloured 
sorfaoe,  must  be  pure  distilled  water.  This  final  fixing  of  the 
painting  is  accomplished  as  follows  : — A  weak  solution  of  pure 
silicate  of  potash  is  prepared  (several  appUeations  of  a  weak 
solution  are  much  more  effective  than  two  or  three  applications 
of  a  strong  Uquor)  by  mixing  the  ordinary  Uquid  silicate  of 
potash  of  commerce  with  thrice  its  bulk  of  water.  It  is  of 
course  impossible  to  lay  on  the  fixing  liquor  with  a  brush, 
which  would  infallibly  cause  the  removal  of  much  of  the 
colour.  A  complicated  spray-producer^  or  syringe  of  peonliar 
construction,  was  invented  for  the  purpose,  and  hais  been 
used  extensively.  But  I  have  found  that  a  very  cheap 
and  effective  instrument  may  be  made  by  attaching,  with 
an  India-rubber  tube>  a  small  pair  of  hand  bellows  to 
the  little  contrivance  familiarly  known  as  La  Bonffi^,  or 
L'Odorateur.  The  apparatus  should  be  examined  carefully 
to  see  that  no  drop  of  liquid — nothing  but  spray — ^is  blown 
against  the  painting.  The  syringing  is  renewed  at  intervals  of 
a  few  days,  till — ^when  the  painting  is  dry — a  wet  cloth  removes 
no  particle  of  colour.  Over*silioation  will  produce  a  glase 
which  renders  the  surface  spotty,  and  unpleasant  in  appearaee. 
No  re-touohing,  after  fixing,  is  permissible,  unless  the  old 
colour  be  first  removed  by  scraping.  Any  soluble  efflorescence 
which  may  make  its  appearance  on  the  wall  in  the  course  of  a 
few  months,  may  be  removed  by  a  thorough  washing  of  the 
surface  with  hot  distilled  water ;  indeed  this  treatment  is  in 
all  cases  desirable.  Another  kind  of  efflorescence  also  oooa* 
sionally  makes  its  appearance.  This  latter  substance  is,  un* 
fortunately,  insoluble  in  water  and  all  usual  solvents,  and  can 
scarcely  be  removed  even  by  mechanical  means.  It  consists 
chiefly  of  an  insoluble  silicate,  and  seems  to  arise  from  an  in- 
sufficiency of  alkali  in  the  water-glass  used.  For  it  is  a  great 
mistake  to  suppose  that  the  excess  of  potash  in  the  original 
silicate  can  be  safely  removed,  as  some  chemists  have  recom- 
mended, by  the  addition  to  it  of  gelatinous  silica,  or  of  a 
dilated  solution  of  silica.  Indeed,  on  the  other  hand,  the 
introduction  of  a  small  quantity  of  caustic  potash  to  the  dilated 
medium  is  often  desirable.  YHien  this  second  kind  of  efflores- 
cence has  once  appeared,  the  unpleasant  bloom  which  it  im- 
partfl  to  the  painting  may  be  paartially  obviated  by  syringii^ 
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tke  florfaoe  vnUx  pale  copal  yamibli^  diluted  Trith  twice  or  thrice 
its  own  bnlk  of  spirits  of  turpentine. 

Since  Professor  J.  Fuchs^  of  Municli;  published  his  impor- 
tant paper  on  Water  Glass  (in  1825)^  this  process^  in  which  it 
is  art'isticallj  emplojed^  has  developed  greatly  in  the  hands  of 
Kaulbach^.and  other  Qerman  artists^  at  Berlin  and  Munich^ 
and  also  in  this  country  likewise.  Maclise^  for  instance,  has 
worked  most  successfully  with  it  in  the  Boyal  Gallery  of  the 
House  of  Lords,  but  it  remains  to  be  proved  that  the  works 
of  these  artists  are  safe  against  all  the  evils  of  the  process. 
The  silicious  bloom  has,  in  several  instances,  appeared  upon 
the  works  of  those  who  are  thoroughly  well  versed  in  all  the 
minute  details  of  the  process.  It  is  probable  that  the  method 
will  have  to  be  modified  greatly,  so  as  to  get  rid  of  its  tech- 
nical difficulties  audits  chemical  defects  before  it  can  command 
the  general  confidence  of  artists.  In  some  of  the  other  pro- 
cesses which  we  will  now  describe,  there  probably  exist  the 
germs  of  real  improvements  in  these  particulars.  Professor 
Kuhlmann,  of  Lille,  suggested,  some  years  ago,  the  combined 
use  of  silicate  of  potash  and  aluminate  of  potash  for  the  fixation 
of  ooloursj  as  well  as  for  the  hardening  of  stone.  One  great 
objection  to  this  process,  in  which  the  colours  are  mixed  with 
a  solution  containing  both  silicate  and  aluminate  of  potash,  is 
the  excessive  alkalinity  of  the  preparation.  The  union  of  these 
two  caustic  potash  compounds  yields  a  solid  glassy  substance, 
but  this  compound  is  &r  from  being  analogous,  as  has  been 
alleged,  to  felspar  in  its  constitution,  for  it  contains  many  times 
as  much  alkali  as  that  mineral.  Nor  is  it  wholly  unchangeable, 
for  it  spontaneously  undergoes  a  process  of  disintegration, 
although  this  does  not  occur  generally  for  some  time.  A 
wall  decorated  by  this  process  never  dries,  and  retains  its 
alkalinity  for  years,  as  may  be  easily  shown  by  placing  a 
piece  of  moist  yellow  turmeric  paper  upon  the  painted 
surface ;  the  alkali  Will  change  the  yellow  of  the  turmeric  paper 
into  brown. 

But  if  we  leave  tiie  soluble  silicates  altogether^  we  shall 
find  that  there  are  other  chemical  compounds  which  oati  effect 
the  same  objects.  If  a  ground  for  painting  be  prepared  with 
lime,  whitening,  and  sand,  and  the  colours  be  mixed  with  a 
five  per  cent,  solution  of  soluble  phosphate  of  lime  instead  of 
with  water,  they  will  readily  adhere,  while  no  soluble  salts 
whatever  will  be  formed  ill  the  wallj  insoluble  bone-phosphate 
only  being  produced.  Good  proportions  for  the  plaster  are 
three  parts  of  burnt  lime  and  two  of  whitenings  both  ground 
tog^tiier  into  a  fine  powder ;  five  parts  of  pure  sand,  or  of 
marble  grit,  are  then  mixed  with  this  powder,  and  the  whole 
made  into  a  paste  with  baryta- water.    This  material  is  spread 
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in  a  thin  layer  upon  the  wall^  and  when  dry  affords  a  most 
retentive  ground^  which  should  be  moistened  with  distilled 
water  before  it  is  painted  upon.  Nearly  aQ  the  good  vege- 
table colours^  and  many  other  pigments  which  are  inadmissible 
in  the  two  former  methods  of  wall  paintings  may  be  freely 
used  in  this  third  method.  Any  portion  of  the  picture  not 
fixed  when  dry  should  be  syringed  with  the  soluble  phosphate 
liquor  till  the  desired  effect  is  produced.  Alternate  syringings 
with  phosphate  liquor  and  baryta-water  are  very  effective 
occasionally^  but  they  lighten  the  shade  of  colour  to  which 
they  are  applied  considerably.  This  process  admits  of  much 
further  elaboration^  and^  probably^  of  great  and  beneficial  im- 
provements. The  soluble  phosphate  solution  may  be  made  by 
boiling  one  ounce  of  the  best  superphosphate  of  lime  in  three 
ounces  of  water :  when  the  mixture  is  cold^  the  clear  liqaor  is 
poured  off  for  use. 

A  fourth  process  will  lastly  demand  a  brief  notice ;  it  is  not 
essentially  a  new  method^  and  can  scarcely  claim  to  be  depen- 
dent upon  a  chemical  action,  similar  to  those  which  take  place 
in  the  methods  already  described.  It  may  be  termed  the 
copal  process.  Mr.  Gambier  Parry,  the  well-known  amateur 
artist,  has  developed  this  method,  and  we  shall  follow  his 
directions  in  describing  how  it  is  to  be  carried  out.  A  dry 
wall  is  necessary.  Ordinary  plaster  (not  whitening),  free  from 
salt,  etc.,  is  the  surface  on  which  the  painting  is  to  be  executed. 
The  colours  are  not  mixed  with  oil,  but  with  a  medium  thus 
made  :  take  of  white  wax,  four  ounces  by  weight ;  elemi  resin, 
one  ounce  by  weight.  These  substances  are  to  be  melted  to- 
gether, and  strained  hot  through  muslin ;  they  are  then  to  be 
incorporated,  by  careful  heating,  with  oil  of  spike  lavender, 
six  ounces  by  measure ;  fine  copal  varnish,  twenty-two  ounces 
by  measure.  When  the  mixture  is  uniform,  it  is  to  be  allowed 
to  cool,  and  is  then  ready  for  use.  The  colours  should  be 
ground  with  it,  and  be  preserved  in  covered  pots.  The  surface 
is  prepared  by  saturating  it  with  two  or  tnree  washes  of  the 
above  medium,  diluted  with  half  its  bulk  of  spirits  of  turpen- 
tine. The  colours  may  be  thinned,  and  the  brushes  cleaned  with 
oil  of  spike  or  of  turpentine ;  but  all  kinds  of  fixed  oil  must  be 
excluded.  This  process  admits  of  the  highest  technical  ex- 
cellence, and,  although  the  painted  surface  does  not  acquire  a 
rocky  hardness,  like  that  of  the  stereochromic  and  similar 
methods,  it  is  certainly  tar  less  liable  to  change,  and  has  a 
more  complete  hold  of  the  wall  than  any  ordinary  system  of 
applying  colours.  Very  good  examples  of  this  method  are  to 
be  seen  in  Mr.  Parry's  diurch,  at  Uighnam,  near  Gloucester, 
and  more  especially  in  one  of  the  southern  chapels  of  G-loaceeter 
Cathedral. 
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The  method,  slightly  modified,  is  also  applioable-— where 
most  processes  fiul — to  &e  retention  and  restoration  of  ancient 
ecclesiastical  frescoes.  In  nsing  the  process,  both  for  original 
work  and  for  restorations,  I  confess  I  prefer  to  adopt  a  somewhat 
different  plan  for  preparing  the  medlnm.  I  find  the  following 
directions  to  yield  an  excellent  product,  and  to  be  very  easy  to 
carry  oat : — Dissolve  three-qnarters  of  an  ounce  of  elemi  in  six 
ounces  of  oil  of  spike,  in  a  flask,  by  the  aid  of  heat :  the 
fragments  of  bark  in  the  elemi  will  sink  to  the  bottom  of  the 
vessel;  melt  three  ounces  of  white  wax  and  one  ounce  of  pure 
white  parafi^e  in  another  flask ;  mix  the  two  liquids  togeuier, 
and  allow  the  impurities  to  settle.  Put  twenty-two  liquid 
ounces  of  fine  pale  copal  varnish— picture  copal — ^in  a  tin  can ; 
keep  the  can  plunged  in  boiling  water  for  half  an  hour  or 
more;  pour  the  elemi  and  wax  mixture  (also  hot),  into  the 
can,  stir  it,  and  keep  warm  some  time  longer.  This  pre- 
paration may  be  used,  diluted,  etc.,  exactly  as  previously 
directed. 


THE  PHILOSOPHY  OF  BIRDS'  NESTS. 

BT  ALFRED  B.  WALLACS,   F.Z.S.,  ETC. 

Birds,  we  are  told,  build  their  nests  by  instinct,  while  man  con* 
structs  his  dwelling  by  the  exercise  of  reason.  Birds  never 
change,  but  continue  to  build  for  ever  on  the  self-same  plan ; 
man  alters  and  improves  his  houses  continually.  Reason  ad- 
vances ;  instinct  is  stationary.  This  doctrine  is  so  very  general 
that  it  may  almost  be  said  to  be  universally  adopted.  Men 
who  agree  on  nothing  else,  accept  this  as  a  good  explanation 
of  the  facts.  Philosophers  and  poets,  metaphysicians  and 
divines,  naturalists  and  the  general  public,  not  only  agree  in 
believing  this  to  be  probable,  but  even  adopt  it  as  a  sort  of 
axiom  that  is  so  self-evident  as  to  need  no  proof,  and  use  it  as 
the  very  foundation  of  their  speculations  on  instinct  and 
reason.  A  belief  so  general,  one  would  think,  must  rest  on 
indisputable  facts,  and  be  a  logical  deduction  from  them.  Yet 
I  have  come  to  the  conclusion  that  not  only  is  it  very  doubtful, 
but  absolutely  erroneous;  that  it  not  only  deviates  widely 
from  the  truth,  but  is  in  almost  every  particular  exactly  op- 
posed to  it.  I  believe,  in  short,  that  birds  do  not  build  their 
nests  by  instinct ;  that  man  does  not  construct  his  dwelling  by 
reason ;  that  birds  do  change  and  improve  when  affected  by 
the  same  causes  that  make  men  do  so ;  and  that  mankind 
neither  alter  nor  improve  when  they  exist  under  conditions 
similar  to  those  which  are  almost  universal  among  birds* 


^  I 
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Let  us  fint  eposid^  the  theory  of  reason^  ma  alone  deter- 
znmiBg  the  domeatto  arehitectnre  of  the  haman  raoe.     Maa,  aa 
a  reasonable  aDimal^  it  ia  said^  ooBtinually  dters  and  improTes 
hia  dwelling.     This  I  entirely  deny.    As  a  role^  he  neither 
alters  nor  improves^  any  more  than  the  birds  do.    Wliat  have 
the  houses  of  most  savage  tribes  improved  from,  each  aa  in- 
variable as  the  nest  of  a  species  of  bird  ?     The  tents  of  the 
Arab  are  the  same  now  as  they  were  two  or  three  thousand 
years  ago^  and  the  mud  villages  of  Egypt  can  scarcely  have 
unproved  since  the  time  of  the  Pharaohs.     The  palm-leaf  huts 
and  hovels  of  the  various  tribes  of  South  America  and  the 
Malay  Archipelago^  what  have  they  improved  from  since  those 
regions  were  first  inhabited  ?    The  Patagonian's  rude  shelter 
of  leaves,  the  hollowed  bank  of  the  South  African  Earthmen^ 
we  cannot  even  conceive  to  have  been  ever  inferior  to  what 
they  now  are.    Even  nearer  home^  the  Irish  turf  cabin  and  the 
Highland  stone  shelty  can  hardly  have  advanced  much  during 
the  last  two  thousand  years.     Now^  no  one  imputes  this  sta- 
tionary condition  of  domestic  architecture  among  these  savage 
tribes  to  instinct^  but  to  simple  imitation  from  one  generation 
to  another,  and  the  absence  of  any  sufficiently  powerful  sti- 
mulus to  change  or  improvement.     No  one  imagines  that  if  an 
infant  Arab  could  be  transferred  to  Patagonia  or  to  the  High- 
lands, it  would,  when  it  grew  up,  astonish  its  foster-parents 
by  constructing  a  tent  of  skins.     On  the  other  hand,  it  is  quite 
clear  that  physical  conditions,  combined  with  the  degree  of 
civilization  arrived  at,  almost  necessitate  certain  types  of  struc- 
ture.   The  turf,  or  stones,  or  snow — the  palm-leaves,  bambooi 
or  branches,  which  are  the  materials  of  houses  in  various 
countries,  are  used  because  nothing  else  is  so  readily  to  be 
obtained.    The  Egyptian  peasant  has  none  of  these,  nor  even 
wood.    What,  then,  can  he  use  but  mud  7    In  tropical  forest 
countries,  the  bamboo   and    the  broad  palm-leaves  are  the 
natural  material  for  houses,  and  the  form  and  mode  of  struc- 
ture will  be  decided  in  part  by  the  nature  of  the  country, 
whether  hot  or  cool,  whether  swampy  or  dry,  whether  rocky 
or  plain,  whether  frequeiited  by  wild  beasts,  or  whether  sub- 
ject to  the  attacks  of  enemies.    When  once  a  particular  mode 
of  building  has  been  adopted,  and  has  become  confirmed  by 
habit  and  by  hereditary  custom,  it  will  be  long  retained^  even 
when  its  utility  has  been  lost  through  changea  conditions,  or 
through  migration  into  a  very  different  region.    As  a  general 
rule,  throughout  the  whole  continent  of  America,  native  houses 
are  built  directly  upon  the  ground — strength  and  security 
being  given  by  thickening  the  low  walls  and  the  roof.    In 
almost  the  whole  of  the  Malay  Islands,  on  the  oontraiy,  the 
houses  are  raised  on  posts,  often  to  a  great  height,  wit^  aa 
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open  bamboo  floov  ^  and  the  whole  strnctiire  is  exoeedingly 
Bliehi  and  tbin.  Now,  what  oan  be  the  reason  of  this  remark* 
able  difference  between  Gountries  many  parte  of  which  are 
strikingly  similar  in  physical  conditions,  natural  prodnctions^ 
and  the  state  of  civilization  of  their  inhabitants  f  We  appear 
io  have  some  clue  to  it  in  the  supposed  origin  and  migrations 
of  their  respectire  populations.  The  indigenes  of  tropical 
America  are  believed  to  have  immigrated  from  the  north — 
from  a  country  where  the  winters  are  severe,  and  raised  houses 
with  open  floors  would  be  hardly  habitable.  They  moved 
southwards  by  land  along  the  mountain  ranges  and  uplands, 
and  in  an  altered  climafce  continued  the  mode  of  construction 
of  their  fore&thers,  modified  only  by  the  new  materials  they 
met  with.  By  minute  observations  of  the  Indians  of  the 
Amazon  Valley,  Mr.  Bates  arrived  at  the  conclusion  that  they 
were  comparatively  recent  immigrants  from  a  colder  climate. 
He  says : — ^'  No  one  could  live  long  among  the  Indians  of  the 
Upper  Amazon  without  being  struck  with  their  constitutional 
dislike  to  the  heat.  .  .  .  Their  skin  is  hot  to  the  touch,  and 
they  perspire  little.  .  .  .  They  are  restless  and  discontented 
in  hot,  dry  weather,  but  cheerful  on  cool  days,  when  the  rain 
is  pouring  down  their  naked  backs.''  And,  after  giving  many 
other  details,  he  concludes,  *'  How  different  all  this  is  with  the 
Negro,  the  true  child  of  tropical  climes  I  The  impression 
gradually  forced  itself  on  my  mind  that  the  Bed  Indian  lives 
as  an  immigrant  or  stranger  in  these  hot  regions,  and  that  his 
constitution  was  not  originally  adapted,  and  has  not  since 
become  perfectly  adapted,  to  the  climate.'' 

The  Malay  raoes,  on  the  other  hand,  are  no  doubt  very 
ancient  inhabitants  of  the  hottest  regions,  and  are  particularly 
addicted  to  forming  their  first  settlements  at  the  mouths  of 
rivers  or  creeks,  or  in  land-locked  bays  and  inlets.  They  are 
a  pre-eminently  maritime  or  semi-aquatic  people,  to  whom  a 
canoe  is  a  necessary  of  life,  and  who  will  never  travel  by  land 
if  they  can  do  so  by  water.  In  accordance  with  these  tastes, 
they  have  built  their  houses  on  posts  in  the  water,  after  the 
manner  of  the  lake-dwellers  of  ancient  Europe ;  and  this  mode 
of  construction  has  become  so  confirmed,  that  even  those  tribes 
who  have  spread  fer  into  the  interior,  on  dry  plains  and  rocky 
mountains,  continue  to  build  in  exactly  the  same  manner,  and 
find  safety  in  the  height  to  which  they  elevate  their  dwellings 
above  the  ground. 

These  general  characteristics  of  the  abode  of  savage  man 
will  be  found  to  be  exactly  paralleled  by  the  nests  of  birds. 
Each  species  uses  the  materials  it  can  most  readily  obtain,  and 
builds  in  situations  most  congenial  to  its  habits.  The  wren, 
tor  example,  frequenting  hedgerows  and  low  thickets,  builds 
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its  neat  eeneraDy  of  ma»s,  a  material  always  found  where  it 
lives^  and  among  whicH  it  probably  obtains  much  of  its  insect 
food;  bat  it  varies  sometimes,  using  hay  or  feathers  when 
these  are  at  hand.  Books  dig  in  pastures  and  ploughed  fields 
for  grubs,  and  in  doing  so  must  oontinually  encounter  roots 
t^nd  fibres.  These  are  used  to  line  its  nest.  What  more  natural ! 
The  crow,  feeding  on  cannon,  dead  rabbits,  and  lambs,  and 
frequenting  sheep-walks  and  warrens,  chooses  ^ur  and  wool  to 
line  its  nest.  The  lark  frequents  cultivated  fields,  and  makes 
its  nest,  on  the  ground,  of  grass  lined  with  horsehair — ^mate- 
rials the  most  easy  to  meet  with,  and  the  best  adapted  to  its 
needs.  The  kingfisher  makes  its  nest  of  the  bones  of  the  fish 
which  it  has  eaten.  Swallows  use  clay  and  mud  from  the 
margins  of  the  ponds  and  rivers  over  which  they  find  their 
insect  food.  The  materials  of  birds'  nests,  like  those  used  by 
savage  man  for  his  house,  are,  then,  those  which  come  first  to 
hand;  and  it  certainly  requires  no  more  special  instinct  to 
select  them  in  the  one  case  than  in  the  other.  But,  it  will  be 
said,  it  is  not  so  much  the  materials  as  the  form  and  structure 
of  nests,  that  vary  so  much,  and  are  so  wonderfully  adapted  to 
the  wants  and  habits  of  each  species ;  how  are  these  to  be 
accounted  for  except  by  instinct  f  I  reply,  they  may  be  in  a 
great  measure  explained  by  the  general  habits  of  the  species, 
the  nature  of  the  tools  they  have  to  work  with,  and  the  ma- 
terials  they  can  most  easily  obtain,  with  the  very  simplest 
adaptations  of  means  to  an  end  quite  within  the  mental  capa- 
cities of  birds.  The  delicacy  and  perfection  of  the  nest  will 
bear  a  direct  relation  to  the  size  of  the  bird,  its  structure  and 
habits.  That  of  the  wren  or  the  humming-bird  is  perhaps 
not  finer  or  more  beautiful  in  proportion  than  that  of  the 
blackbird,  the  magpie,  or  the  crow.  The  wren,  having  a 
slender  beak,  long  legs,  and  great  activity,  is  able  with  great 
ease  to  form  a  well-woven  nest  of  the  finest  materials,  and 
places  it  in  thickets  and  hedgerows  which  it  frequents  in  its 
search  for  food.  The  titmouse,  haunting  fruit-trees  and  walls, 
and  searching  in  cracks  and  crannies  for  insects,  is  naturally 
led  to  build  in  holes  where  it  has  shelter  and  security ;  while 
its  great  activity,  and  the  perfection  of  its  tools  (bill  and  feet), 
enable  it  easily  to  form  a  beautiful  receptacle  for  its  eggs  and 
young.  Pigeons,  having  heavy  bodies,  and  weak  feet  and 
bills  (imperfect  tools  for  forming  a  delicate  structure),  build 
rude,  flat  nests  of  sticks,  laid  across  strong  branches  which 
will  bear  their  weight  and  that  of  their  bulky  young.  They 
can  do  no  better.  The  Caprimulgida^  have  the  most  imperfect 
tools  of  all,  feet  that  will  not  support  them  except  on  a  flat 
surface  (for  they  cannot  truly  pereh),  and  a  bill  excessively 
broad,  short,  and  weak,  and  almost  hidden  by  feathers  and 
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bristles.  They  oannot  build  a  nest  of  twigs  or  fibres^  hair  or 
moss,  like  other  birds^  and  they  therefore  generally  dispense 
with  one  altogether^  laying  their  eggs  on  the  bare  ground,  or 
on  the  stump  or  flat  limb  of  a  tree.  The  hooked  bills^  short 
necks  and  feet,  and  heavy  bodies  of  parrots,  render  them  quite 
incapable  of  building  a  nest  like  most  other  birds.  They  can- 
not climb  up  a  branch  without  using  both  bill  and  feet ;  they 
cannot  even  turn  round  on  a  perch  without  holding  on  with 
their  bill.  How,  then,  could  l^ey  inlay,  or  weave,  or  twist  the 
materiflJs  of  a  nest  f  Consequently,  they  all  lay  in  holes  of 
trees,  the  tops  of  rotten  stumps,  or  in  deserted  ants'  nests,  the 
soft  materials  of  which  they  can  easily  hollow  out. 

Now  I  believe  that  throughout  the  whole  class  of  birds  the 
same  general  principles  will  be  found  to  hold  good,  sometimes 
distinctly,  sometimes  more  obscurely  apparent,  according  as 
the  habits  of  the  species  are  more  marked,  or  their  structure 
more  peculiar.  It  is  true  that,  among  birds  differing  but  little 
in  stnicture  or  habits,  we  see  considerable  diversity  in  the 
mode  of  nesting,  but  we  are  now  so  well  assured  that  important 
changes  of  climate  and  of  surface  have  occurred  within  the 
period  of  existine  species,  that  it  is  by  no  means  difficult  to 
see  how  such  differences  have  arisen.  Habits  are  known  to  be 
hereditary,  and  as  the  area  now  occupied  by  each  species  is 
different  from  that  of  every  other,  we  may  be  sure  that  such 
changes  would  act  differently  upon  each,  and  would  often  bring 
togewer  species  which  had  acquired  their  peculiar  habits  in 
distinct  regions  and  under  different  conditions. 

But,  it  is  objected,  birds  do  not  learn  to  make  their  nest  as 
man  does  to  bmld,  for  all  birds  will  make  exactly  ihe  same 
nest  as  the  rest  of  their  species,  even  if  they  have  never  seen 
one,  and  it  is  instinct  alone  that  can  enable  them  to  do  this. 
No  doubt  this  would  be  instinct  if  it  were  true,  and  I  simply 
ask  for  proof  of  the  fact.  This  point,  although  so  important 
to  the  question  at  issue,  is  always  assumed  without  proof,  and 
even  against  proof,  for  what  facts  there  are,  are  opposed  to  it. 
Birds  brought  up  from  the  egg  in  cages  do  not  make  the 
characteristic  nest  of  their  species,  even  though  the  proper 
materials  are  supplied  them,  and  the  experiment  has  never 
been  fiurly  tried  of  turning  out  a  pair  of  birds  so  brought  up 
into  an  enclosure  covered  with  netting,  and  watching  the  result 
of  their  untaught  attempts  at  nest-making.  With  regard  to 
the  song  of  birds,  however,  which  is  thought  to  be  equally 
instinctive,  the  experiment  has  been  tried,  and  it  is  found  that 
young  birds  never  have  the  song  peculiar  to  their  species  if 
they  nave  not  heard  it,  whereas  tney  acquire  very  easily  the 
song  of  almost  any  other  bird  with  which  they  are  brought  up. 
It  is  also  especially  worthy  of  remark  that  they  must  be  taken 
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<mt  of  healing' of  their  pavente  yeiy  8oon>  for  in  the  firalt  tln»e 
or  four  days^  tiiey  hare  alreadj  acqoired  a  knowiadg^r  ofi  ibe 
parent  notes^  which  thej  will  afterwards  indtate.  Thiar  ahowa 
that  verj  young'  birds  can  both  hear  and*  rememlRr,.  and  it 
wonld  be  reiy  eztraordinaiy  if  they  conld  liv^e  for  days  and 
weeks  in  a  nest  and  know  nothing  of  its  materials  askd*  the 
maoneDT'  of  its  oonstroxstion.  Ihirmg-  the  tinre-  they  are  leaming 
to  fly  and  retmm  often  to  the  nest^  they:  mnat  be  able  toexamine 
it-  inside  and  out  in^  every  detail^  and  a»  liieir  daily  search 
for  food  inrariably  leadb  them  among  the  materials  of  whioh.it 
is'constracted^  and  among  places  similar  to  that  in  which  it.  is 
placed^  is  it  so  very  wonderfnl  that  when  they  wvoit  one 
themselves  they  should  make  one  like*  it  ?  Again>  we  always 
aasmne  that  because  a  nest  appears  to  ns  dehoately  and  artfhlly 
bnilt^  that  it^  therefore^  requires  much  special  knowledge  and 
aeqnired  skill  (or  their*  substitute,  instinct)  in  the  bird  who 
bnilds  it.  We  forget  that  it  is  formed,  twig  by  twig  and  fibre 
by  fibre,  rudely  enough- at  first,  but  crevices  and-irregcdaritieB^ 
which  must  seem  huge  gaps  and  chasms  in  the  Uttle  eyes  of 
the  builders,  are  filled  up  by  twigs  and  stalks  pushed  in  by 
slender  beak  and  active  foot,  and  that  the  wool,  feathers^  or 
horsehair  are  laid  thread  by  thread,  so  that  the  result  seems  a 
marvel  of  ingenuity  to  us,  just  as  would  the  rudest  Indian  hot 
\k^  a  native  of  Brobdignag. 

But  look  at  civiUsed  man !  it  is  said ;  look  at  Grecian  and 
l%yptian  and  Boman  and  Gothic  and  modem  Arohitaotnre  I 
What  advance  I  what  improvement  1  what  refinements !  This 
is  what  reason  leads  to,  whereas  birds  remain  for  ever  stationary. 
If,  however,  such  advances  as  these  are  required  to  prove  the 
efiects  of  reason  as  contrasted  with  instinct,  then  fdl  savage 
and  many  half-civilized  tribes  have  no  reason,  but  build  in- 
stinctively quite  as  much  as  birds  do. 

Man  ranges  over  the  whole  earth,  and  exists  under  the  most 
varied  conditions,  leading  necessarily  to  equally  varied  habits. 
He  migrates — he  makes  wars  and  conquests — one  race  minglea 
with  another — difierent  customs  are  brought  into  contact-— the 
habits  of  a  migrating  race  are  modified  by  the  difierent  cir- 
cumstances of  a  new  country.  The  civilized  race  which  con- 
quered Egypt  must  have  developed  its  mode  of  building  in  a 
forest  country  where  timber  was  abundant,  for  there  ia  no 
ppssibihty  of  the  idea  of  cylindrical  columns  originating  in  a 
country  destitute  of  trees.  The  pyramids  might  have  been 
built  by  an  indigenous  race,  but  not  the  temples  of  El  Uksor 
and  Kamak.  In  Grecian  architecture,  almost  every  character* 
istic  feature  can  be  traced  to  an  origin  in  wooden  bnildings; 
The  columns,  the  architrave,  the  frieze,  the  fillets^  the.  cantew 
levers,  the  form  of  the  roof,  all  point  to  an  origin  in  aonra 
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ecmtiiem  f&restit-clad  oaanHry,  and  strikingly  oorroborftto  i/he 
view  derived  fipom  phiIol6gy>  tHat  Greece  was  colonised'  from 
north-western  India.  Bnti  to  erect  columns  and  span*  tLem 
wiiii  bnge  blocks  of  atone  or  marble  is  n-ot  an  act  of  reason^ 
Imt*  one  of  pnro  unreasoning  imitation.  The  arch  is  the  only 
tme  and'  reasonable  mode  of  covering  over  wide  spaces  with 
ertone^  and,  ttierefore,  Grecian  architeetare,  however  exquisitely 
beaatifiil;  is  false  in  principle^  and  is  by  no  means  a  good 
example  of  liie  application  of  reason  to  the  art  of  building. 
And  what  do  most  of  us  do  at  the  present  day  but  imitate  the 
buildings  of  those  that  have  gone  before  us?'  We  have  not 
even  been^  able  to  discover  or  develope  any  definite  mode  of 
building  best  suited  for* us.  We  have  no  characteristic  national 
style,  and  to  that  extent  are  even  below  the  birds,  who  have 
each  their  characteristic  form  of  nest,  exactly  adapted  tb*  their 
WBntS'  and  habits; 

That  excessive  iinifbrmity  in  the  ardiitecture  of  each  species 
of  bird  which  haer  been  supposed  to  prove  a  nest-building 
instinct  we  may,  therefore,  fairly  impute  to  the  uniformity  of 
the  conditions  under  which  each  species  lives.  Their  range  is 
often-  very  limited,  and  they  very  seldom  permanently  change 
their  country  so  as  to  be  placed  in  new  conditions.  When, 
however,  new  conditions  do  occur,  they  take  advantage  of  them 
just  as  freely  and  wisely  as  man  could  do.  The  chimney  and 
house-swallows  arc  a  standing  proof  of  a  change  of  habit  since 
chimneys  and  houses  were  built,  and  in  America  this  change 
has  taken  place  within  about  three  hundred  years.  Thread  and 
worsted  are  now  used  in  manv  nests  instead  of  wool  and  horse- 
hair,  and  the  jackdaw  shows  an  affection  for  the  church  steeple 
which  can  hardly  bo  explained  by  instinct.  The  Baltimore 
oriole  uses  all  sorts  of  pieces  of  string,  skeins  of  silk,  or  the 
gardener's  bass,  to  weave  into  its  fine  pensile  nest,  instead  of 
the  single  hairs  and  vegetable  fibres  it  has  painfully  to  seek  in 
wilder  regions,  and  Wilson  believes  that  it  improves  in  nest- 
building  by  practice — ^the  older  birds  making  the  best  nests. 
The  purple  martin  of  America  takes  possession  of  empty  gourds 
or  small  boxes  stuck  up  for  its  reception  in  almost  every  village 
and  farm  in  America,  and  several  of  the  American  wrens  will 
also  build  in  cigar  boxes,  with  a  small  hole  cut  in  them,  if 
placed  in  a  suitable  situation.  The  orchard  oriole  of  the 
United  States  offers  us  an  excellent  example  of  a  bird  which 
modifies  his  nest  according  to  circumstances.  When  it  is 
built  among'  firm  and  stiff  branches  it  is  very  shallow,  but 
when,  as  is  often  the  case,  it  is  suspended  from  the  slender 
i;vrigs  of  tiie*  weeping  willow,  it  is  made  much  deeper,  so  that 
when  swayed  about  violently  by  the  wind,  the  young  may  not 
tumble  out.    It  has  been  observed  also  that  the  nests  bxuH;  in 
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the  warm  Sonthem  states  are  macli  slighter  and  more  porous 
in  textore  than  those  in  the  colder  regions  of  the  north.  Oar 
own  house-sparrow  equally  well  adapts  himself  to  circumstances* 
When  he  bmlds  in  trees,  as  he,  no  doubt,  always  did  originally, 
he  constructs  a  well-made  domed  nest,  perfectly  fitted  to  protect 
his  young  ones ;  but  when  he  can  find  a  convenient  hole  in  a 
building  or  among  thatch,  or  in  any  well-sheltered  place,  he 
takes  much  less  trouble,  and  forms  a  yeiy  loosely-built  nest. 

A  curious  example  of  a  recent  change  of  habits  has  occurred 
in  Jamaica.  Previous  to  1854,  the  palm  swift  [Tachamis 
phoBJiicobea)  inhabited  exclusively  the  palm  trees  in  a  few 
districts  in  the  island.  A  colony  then  established  themselves 
in  two  cocoa  nut  palms  in  Spanish  Town,  and  remained  there 
till  1857,  when  one  tree  was  blown  down,  and  the  other  stripped 
of  its  foliage.  Instead  of  now  seeking  out  other  pakn  trees, 
the  swifts  drove  out  the  swallows  who  built  in  the  Piazza  of  the 
House  of  Assembly,  and  took  possession  of  it,  building  their 
nests  on  the  tops  of  the  end  walls  and  at  the  angles  formed  by 
the  beams  and  joists,  a  place  which  they  continue  to  occupy  in 
considerable  numbers.  It  is  remarked  that  here  they  form 
their  nest  with  much  less  elaboration  than  when  built  in  the 
palms,  i)robably  from  being  less  exposed. 

A  fair  consideration  of  all  these  facts  will,  I  think,  fully 
support  the  statement  with  which  I  commenced  this  article^ 
and  show  that  the  mental  faculties  exhibited  by  birds  in  the 
construction  of  their  nests  are  the  same  in  kind  as  those  mani- 
fested by  mankind  in  the  formation  of  their  dwellings.  These 
are,  essentially,  imitation,  and  a  slow  and  partial  adaptation  to 
new  conditions.  To  compare  the  work  of  birds  with  the  highest 
manifestations  of  human  art  and  science  is  totally  beside  the 
(juestion.  I  do  not  maintain  that  birds  are  gifted  with  reason, 
ing  faculties  at  all  approaching  in  variety  and  extent  to  those 
of  man.  I  simply  hold  that  £e  phenomena  presented  by  their 
mode  of  building  their  nests,  when  fairly  compared  with  those 
exhibited  by  the  great  mass  of  mankind  in  bnilding  their 
houses,  indicate  no  essential  difierence  in  the  kind  or  nature  of 
the  mental  faculties  employed.  If  instinct  means  anything,  it 
means  the  capacity  to  perform  some  complex  act  without 
teaching  or  experience.  It  implies  innate  ideas  of  a  very 
definite  kind,  and,  if  established,  would  overthrow  Mr.  Mill's 
sensationalism  and  all  the  modem  philosophy  of  experience. 
That  the  existence  of  true  instinct  may  be  established  in  other 
ways  is  not  improbable,  but  in  the  particular  case  of  birds' 
nests,  which  is  usually  considered  one  of  its  strongholds^  I 
cannot  find  a  particle  of  evidence  to  show  the  existence  of  any- 
thing beyond  those  lower  reasoning  powers  which  animals  are 
universally  admitted  to  possess. 
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Son  means  of  transport  on  water  Irave  been  nsed  from  the 
earliest  times ;  and  as  soon  as  the  very  mdest  bark  was  in- 
vented^ efficient  modes  of  propelling  it  were  devised.  The 
principles  applied  to  the  propnlsion  of  boats  and  ships  have 
never  varied  much.  That  of  the  oar^  which  undonbtedlj  was 
the  first  contrivance  employed,  is  also  that  of  the  paddle- 
wheel  and  the  screw  propeller.  There  is  good  reason  to 
believe  that  the  ancients  used  oars  only  for  sculling ;  and  the 
highest  authorities  on  naval  matters  affirm  that  this  is  the  best 
mode  of  employing  them.  We  use  them  almost  exclusively 
for  rowing. 

The  wind  offered  a  veiy  convenient  source  of  power,  and, 
accordingly,  navigators  soon  availed  themselves  of  it.  But  the 
ancients  placed  more  confidence  in  oars  for  the  purposes  of 
war;  and  hence,  for  either  aggression  or  defence,  they  used 
biremes,  triremes,  quadriremes,  etc.,  which  have  eiven  anti- 
quarians such  trouble,  and  the  nature  of  which  is  still  involved 
in  great  uncertainty.  The  employment  of  oared  gallies  con- 
tinued until  a  comparatively  recent  period ;  the  Turks  and 
Venetians  retained  them,  long  after  sailing  vessels  of  a  very 
perfect  form  had  been  constructed,  and  we  ourselves  did  not 
relinquish  them  until  the  reign  of  Henry  VII. 

Since  my  purpose  is  chiefly  to  speak  of  mechanical  modes 
of  propulsion,  the  consideration  of  sails,  as  a  means  of  obtain- 
ing motion,  is  almost  beside  my  purpose.  The  small  cost  at 
wnich  power  is  obtained  from  the  wind  will,  however,  probably 
cause  sailing  vessels  to  continue  always  in  use.  The  disuse  of 
them  as  ships-of-war  seriously  affects  our  position  as  the 
masters  of  the  sea. 

Oars,  made  to  revolve  in  a  plane  parallel  to  the  sides  of  a 
vessel,  afforded  a  paddle-wheel ;  and  hence,  in  veir  early  times, 
attempts  were  made  to  apply  in  that  way  the  prmciple  of  the 
oar  to  the  mechanical  propulsion  of  ships.  Paddle-wheels, 
similar  to  oars,  were  used  by  the  Egyptians,  the  Bomans,  and 
the  Carthaginians.  But,  until  steam  became  applicable  as  a 
source  of  motion,  no  kind  of  mechanical  propuLsion  could  be 
equal  to  that  obtained  by  means  of  oars.  Hence  the  invention 
of  the  steam-engine,  properly  so  called,  and  the  practical 
adoption  of  the  paddle-wheel  were  nearly  simultaneous. 

Paddle-wheels  give  rise  to  a  great  loss  of  power,  on 
account  of  the  way  in  which  they  enter  and  leave  the  water. 
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and  great  ingenuity  has  been  devoted  to  the  lessening  or 
removal  of  this  inconvenience.  The  advantage  derived  from 
feathering  oars  suggested  the  .feathering  of  the  float  boards  ; 
but^  besides  that  every  contrivance  for  such  a  purpose  must  be 
complicated^  and  thenafore  both  expensive  and  Hable  to  acci-> 
dentSj  most  of  the  modes  of  feathering  proposed  are  such  as 
attain  their  object  only  when  the  vessel  is  at  feat^  the  oanfiut 
produced  by  her  motion  not  being  taken  into  account  by  their 
inventoss.  The  shock  and  consequent  vibration. oaosed  by  the 
paddles^  when  entering  and  leaving  the  vKater,  has^  however^ 
been  greatly  lessened  by  bieaking  them  into  portions  which 
sucoessively  enter  and  leave  the  water. 

The  unequal  immersion  of  the  poddlo-wJibeels,  on  tacovaatot 
variations  of  ihe  water  :line^  is  another  serioas  iaconvenieoae.; 
and  plans  have  been  ewcfiajedior  raising  and  lowering  them, 
80  as  to  a<)eommodate  them  to  ciroumatanoes.;  but  no  oon- 
trivance  for  the  purpose  has  been  such  as  to  merit  its  b«ii^ 
adc^ted. 

The  short  distance  between  the  paddle  shaft  and  ihe^steam 
qylinders  would  give  .rise  to  an  obliquity  of  (the  oonaecting^Eiid, 
with  steam-engines  of  the  ordinary  iform^  that  most  oaose  a 
great  loss  of  power.  Hence  marine  engines  are  peculiar  in 
tiieir  construction;  their  stroke  is  shorter^  the  position  of  .the 
x^linders  is  varied  according  to  drcumstanceB.;  in  .some  cases  ^ 
conneoting-rod  is  rendered  unnecessary  by  the  use  of  osoal- 
lating  cylinders^  and  in  ethers  a  piston-frod^  by  the  use  of  imnk 
engines. 

Instead  of  the  paddle*wheel,  attempts  have  been  made  t9 
use,  at  each  side  of  the  vessel,  a  chain,  having  paddles  attached 
to  it,  and  passing  round  two  wheels,  its  k>wer  part^beixig  near 
the  water  line ;  but  it  was  found  that  the  friotion  of  a  heavy 
chain  and  the  complication  of  the  apparainB  were  £b^  to.it. 

To  .get  rid  of  the  inconvenience  arising  from  the  paddlea 
being  too  much  or  too  Uttle  submerged,  paddlea  ^ntixely. sab- 
merged  have  been  tried.  They  were  laid  on  their » sides,  eb 
that  their  axes  were  vertical,  one  being  at  eadi  «ide  of  the 
vessel,  which  was  indented,  so  that  only  a  poFtion  of  the 
paddles  .projected  beyond  its  side.  But,  as  may  be  safspoMd, 
the  >arrangement  did  not  answer.  On  tiud  whode,  the  paddle- 
wheel  bas  retained^  almost  unchanged,  the  form  given  .to  it  by 
its  first  inventora. 

The  screw  .propeller,  whidi  has  .nearly  .aupemeded  the 
paddle-wheel,  has  been  nsed  for  ages  in  China.  The  opensition 
of  iKmlling  joay  have  suggested  .it.  Oars  placed,  at  .«n.aDgle> 
on  an  axis  whioh  was  nuide  to  xevokre  .in  a  jilane  tpaarallel 
to  the  vessers  length,  would  he  a. screw  prqpeUer.  Zt  might 
)u«re  .been  suggested  alao  by  the  windmill.;  igr  a  windmill<«iatli 
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fiMir  iramaB  wcmld  be  in  reality  a  nonew  with  four  threadsj  and 
Bwnpier^  in  a.treatise  published  in  1747^  meniionB  the  iqapliea- 
Aion  of  TBi^ol^iing  avrna^  like  those  of  a  windmill^  to  the  pm- 
polrion  of  a  vessel.  It  woald  be  siiggested,. likewise,  by  the 
smoke^jaok.  finimah,  in  1785,  patented  the  application,  to  the 
stem  of  a  ship,  of  a  wheel  with  inclined  &xis  or  wings,  ilike 
thoae  of  a  smoke-jack.  He  was  the  first  to  use  <a  staffing-vboK 
for  'Connecting  ihe  screw  with  the  prime  moTer  within  the 
nesal.  In  :most  of  its  early  applications  the  screw  was  sua- 
ponded  at  a  distamce  from  the  stem,  and  motion  was  oom- 
mimicated  to  it  by  very  olnmsy  means. 

In  its  more  perfect  form,  the  sorew  propeller  cDnsists  of 
fhroads  or  blades  placed  cm  an  aads  parallel  to  the  keel,  and 
foKming  segments  of  a  helix  or  spiral.  Its  pitch  is  the  dis- 
tance in  the  direction  of  the  axis  between  any  one  thread  and 
tihe  isame  thread  at  the  point  where,  if  continued,  it  would 
complete  its  next  oonvolation.  When  there  is  but  one  screw, 
it  XMm  be  fixed  only  at  the  bow  or  thetstem.  K  at  theformer,  it 
aite'jon  water- at  rest,  which  increases  its  effect;  but  it  throws 
water  agraist  the  bow,  which  retards  the  vessel.  If  At  the 
stem,  to -prevent  interference  with  the  rudder,  it  is  plaoed  in 
the  dead  wood,  or  that  portion  of  the  ship  which  is  immediately 
behind  tibe  rudder.  In  1768,  Pancton  suggeated  the  nae  of 
one  tsorew,  either  in  the  bow  or  the  sterq,  or  a  screw  at  each 
side.  But  one  of  the  earUeat  practical  applications  of  the 
screw  propeller  was  that  by  Bushnell,  of  Gonneotiout,  in  1 776. 
He  employed  one  screw  for  liaising  or  d^iressing,  and  another 
for  propelling  a  submarine  boat>  which  was  intended  for  the 
fixing  joI  torpedoes  to  the  sides  of  hostile:  ships. 

Perhaps  no  contrivance  has  afforded  more  occnpation  to 
ingenious  minds  than  the  screw  propeller.;  it  has  been  made^of 
every  conceivable  form,  and  fixed  to  the  vessel  in  eveiy  con- 
oeiviable  way.  The  number  of  patents  to  which  it  has  given 
rise  are  counted  with  difficulty.  It  came  into  very  general  use 
soon  after  it  had  attracted  the  jseriooa  attention  of  ei^kerimen- 
talists  and  prqjeotors.  But  the  Government  were  slow  to 
adopt  it.  Smith,  an  English  man,  and  an  amateur,  and  Ericsson, 
a  Swede,' and  an  accomplished  engineer,  .may  be  .considered  to 
hove  psactically  introdooed  it  into  use.  Both  of  them  en- 
deavoQied  to  aecuscthe  patronage  of  the  Admiralify,  but  only 
Smith,  whose  experiments  uppear  to  have  .been  more  satis, 
fihctoiyy  succeeded ;  and  Ericsson  left  the  country  in  disgust. 
Smith  required  gearing;  Briosson^s  professional  resources 
enabled  him  to  do  without  it.  Smith  used  a  single  screw,  con- 
aisting  of  one  whole  convolution,  and  also  a  double  threaded 
flCBew,  each  thread  of  which  was  equal  to  half  a  convolution^ — 
oae«ixjth  of  a  convolution  for  each  has. since  been  found  to 
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answer  mach  better :  and  he  placed  the  screw  in  the  dead  wood. 
Ericsson  used  two  propellers,  each  consisting  of  short  spiral 
plates,  attached  to  the  peripheiy  of  a  broad  thin  hoop,  wnidi 
was  fixed  on  arms  radiating  from  the  axle.  Both  propellers  were 
behind  the  mdder,  and  reYolved  round  a  common  centre,  the 
shaft  of  one  being  within  that  of  the  other,  and  one  being  in 
front  of  the  other.  The  hinder  screw  revolved  with  a  greater 
velocity  than  the  one  in  firont  of  it,  to  enable  it  to  act  on  water 
already  in  motion.  Bnt  an  equal  advantage  would  be  attained 
by  the  use  of  one  screw  of  a  larger  diameter. 

Th6  slowness  of  the  ordinary  marine  engine  opposed  a 
serious  difficulty  in  the  earlier  attempts  to  apply  the  screw  pro- 
peller. To  overcome  this,  gearing  was  used,  a  very  large  wneel 
being  made  to  work  into  a  pinion  fixed  to  the  screw  shaft. 
But  there  are  great  objections  to  such  an  arrangement.  Inde- 
pendently of  &e  intolerable  noise,  the  teeth  wear  out  rapidly, 
and  are  liable  to  sudden  fracture  with  any  violent  strain  of  the 
sea.  At  present,  a  sufficiently  rapid  motion  is  obtained  directly 
from  the  engines ;  nor  is  there  any  objection  to  this,  since  the 
supposition  that  the  best  speed  for  the  piston  is  precisely  that 
which  is  best  for  a  canal  horse,  namely,  220  feet  per  minute, 
has  for  a  considerable  time  been  known  to  be  a  fallacy. 

The  screw  shaft  exerts  an  enormous  thrust,  in  the  place  at 
which  it  abuts  within  the  vessel,  the  whole  force  of  impulsion 
being  imparted  there;  the  plate  against  which  it  works  has 
been  rendered  white  hot,  although  a  stream  of  water  was 
constantly  flowing  over  it.  Various  means  have  been  used  to 
overcome  this  difficulty.  Thus,  in  some  cases,  the  end  of  the 
shaft  is  made  to  work  against  a  disc  of  hardened  steel,  fixed 
eccentrically  with  reference  to  the  shaft,  and  having  a  slow 
motion  communicated  to  it ;  and  in  others,  against  roUing  sur- 
faces. In  others,  steel  collars  are  placed  on  the  end  of  the  shaft, 
and  being  immersed  in  oil,  are  little  liable  to  heat.  Should, 
however,  undue  friction  arise  between  the  actual  rubbing  sur- 
faces, new  ones  come  into  play,  since  all  the  collars  are 
moveable.  Other  expedients  also  have  been  employed  for  the 
same  purpose. 

In  the  early  days  of  the  screw  propeller,  it  was  used  only 
as  an  auxihaiv  to  the  sails.  When  not  in  use,  if  left  in  its 
ordinary  position,  it  would  retard  the  vessel,  and  other  incon- 
veniences would  arise  from  it.  To  obviate  these,  means  were 
used  for  raising  it  when  desirable,  and  even  for  closing  the 
aperture  in  the  dead  wood,  which  if  left  open  must  seriously 
interfere  with  the  steering.  • 

Centrifugal  force  disperses  the  water,  causing  the  screw  to 
throw  it  off  in  the  form  of  a  cone ;  it  is  far  better  that  it  should 
assume  the  shape  of  a  cylindrical  column.     This  has  been 
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effected  by  setting  the  blades,  not  at  right  angles  to  the  screw 
shaft,  but  in  such  a  way  that  they  point  outwards  from  the 
stem.  Their  tendency  is,  then,  to  concentrate  to  a  point  the 
water  thrown  off  by  them;  and  centrifbgal  force  corrects  this, 
so  as  to  give  the  water  the  form  of  a  cylinder.  Such  an 
arrangement  gives  excellent  results. 

The  action  of  the  screw  is  greatly  affected  by  adverse  winds, 
currents,  variation  of  the  depths  of  immersion  of  the  vessel, 
etc.  But,  as  the  velocity  with  which  it  revolves  is  almost  in- 
variable, whether  the  progress  made  is  great  or  little,  the 
consumption  of  power  is,  in  nearly  all  cases,  the  same.  It  is 
otherwise  with  the  paddle  wheel,  which  in  similar  circum- 
stances revolves  more  slowly.  To  meet  this  difficulty,  means 
of  altering  the  pitch  of  the  screw  blades,  according  to  circum- 
stances, have  been  devised ;  and  of  the  plans  proposed  for  the 
purpose,  those  of  Bennet  Woodcroft  are  the  most  remarkable 
for  mgenuity  and  effectiveness. 

To  obviate  the  loss  of  power  from  portions  of  the  blades 
effecting  very  little  more  than  a  dispersion  of  the  water,  the 
leading  edge  of  the  screw  has  in  some  instances  been  made 
nearly  at  n&^ht  angles  with  the  axis  of  the  shaft,  the  pitch 
increasing  slowly  at  first,  and  then  rapidly,  so  that  the  trailing 
edge  should  stand  on  a  line  with  the  axis  of  the  shaft.  But  the 
lai^e  amount  of  rubbing  surface  thus  produced  neutralizes  the 
theoretically  excellent  qualities  of  this  form  of  blade ;  and  it 
has  been  greatly  improved  by  cutting  away  a  considerable 
amount  of  its  leading  edge  near  the  periphery. 

Not  only  has  any  interference  of  the  screw  with  the  steering 
been  prevented,  but  it  has  been  made  a  most  effective  auxiliary 
to,  and  even  substitute  for,  the  rudder.  An  application  of  the 
screw  propeller  in  this  way  was  suggested  so  early  as  1800  by 
Shaler,  and  was  carried  into  effect  in  1803  by  Dallery,  who 
arranged  it  in  such  a  way  that  it  was  turned  with  the  ruddei 
without  its  revolution  being  interfered  with.  Bennet  Wood- 
croft, in  1851,  devised  a  means  of  manoeuvering  the  vessel,  by 
causing  the  blades  to  feather^  so  as  to  pass  edg^ewavs  through 
the  water  during  one  part  of  their  revolution,  and  sideways 
during  another.  The  application  of  the  twin  screw  affords  so 
excellent  a  steering  apparatus,  that  by  means  of  it  a  ship,  even 
in  still  water,  may  be  made  almost  to  revolve  on  its  centre. 
The  twin  screw  has,  besides,  other  advantages  of  so  important 
a  kind,  that  it  is  likely  to  be  exclusively  employed  hereafter  in 
the  navy,  and  very  generally  in  the  mercantile  marine.  It 
affords  a  perfect  substitute  for  the  rudder,  should  the  latter 
get  out  of  order :  if  one  screw  is  disabled  by  accident,  there  is 
still  a  propelling  power :  and  it  allows  the  vessel  to  be  moved 
with  equal  velocity  ahead  or  astern.     It  has  been  brought 
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forward  at  ^vsaridos  times  fiince  tihe  Boraw  propeller  first  &itraoted 
atbention.  but  its  excellent  qualities  were  not  jcompletely  ntiUaed 
until  e«h  Bcrew  waB  w^lJd  by  aepa^te  anginal  £en  ^ 
these,  whicMi  m«T  be  .oomparatiTely  light  uid  inezpeoswe,  it 
secoros  great  eoonomy  of  apace.  A  twin  oorew  lenders  the 
navigatio^n  of  the  mosfdifficSrohannelB  eaay,  and  ic  is  invaln- 
able  with.a  turret  ship. 

Of  all  the  questions  connected  with  the  Mfxa&w  propeller, 
that'Of  the  slip  is  the  most  linteresting  and  important.  The 
screw  propeller  advances  through  the  water--:carr7ing  the 
vessel  along  with  it — in  the  -same  way  as  a  metallic  screw 
advances  in  a  fixed  solid  nut.  Were  the  nut  of  water  in  which 
the  prqpeller  works,  as  immovable  as  the  fixed  solid  nut,  the 
yeleoity  of  ibe  -ship  and  that  of  the  screw  would  be  .equal. 
But,  as  the  water  must,  to  a  certain  extent,  give  way,  the 
velocit^y  of  the  ship  must  be  less  than  that  of  the  screw ;  cmd  the 
difference  of  these  velocities  is  termed^the  '^  positive  slip.''  The 
latter -is  easily  acoaunted  for,  .to  its  full  extent.  Whatever  :may 
be  the  apparatus  used  for  propulsion,  any  motionimparted  to 
the  water,  is  mo  much  lest,  since  Jione  of  it  .is  communicated  to 
the  vessel.  Eortunately  this  loss  may  be  diminished ;  with 
the  paddle-wheel,  it  is  lessened. by  enlairging  the  float-boards; 
with  the  acBew,  by  increasmg  its  size,  which  may  easily  be 
made  such  as  will  render  it  superior  to  .paddle-wheels.  Care 
must  be  taken,  however,  that  the  additional  friction  produced 
does  not  counterbalance  any  advantage  gained  in  .this  waj. 

A  large  amount- of  positive  slip  m^  be  due  to  centrifugal 
force.  When  the  vessel  is  retarded  by  adverse  winds  or  cur- 
rents, etc.,  the  water  may  be  so  propelled  oentrifugally  by  the 
screw,  that  there  will  be  an  empty  spaoe  at. its  centre.  This 
may  be  prevented  by  deepening  the  screw  in  the  water ;  tiie 
height  of  the  column  of  fiiud  above  it  will  then  oause  thepaa^ 
ticles  to  flow  in,  so  as  to  rapidly  fill  the  mpace  which  wxmld 
otherwise  beivacant. 

The  slip  of  the  paddle-wheel  cannot  be  decreased,  like  that 
of  the  screw,  since  the  more  it  is  enlarged^  the  more-disadvao- 
tageoas  the  an^^  at  which  the  floats  enter  :and  leave  the 
water.  A  {paddle-wheel  of  small  diameter,  or  a  screw  of  small 
pitch, 'has  a  large  power  of  traction,  but  with  each  the^lipis 
considerable.  Increasing  the  diameter  of  the. screw,  without 
altering  the  pilch,  reduces  the'slip, without. spidering  itneoe^* 
sary  :to  change  :the  velocity  of  revolution.  If  the  slip  is 
judiciously  decreased,  theacrew  propeller  becomes;  superior  .in 
effidenoy  to  the  paddle^^wheel. 

There  is  another  variation  between  the  ViSlocily  of  the 
aarew  and  the  vessel,  which>  though  it  would  seem  impessiblo^ 
nndonbtedly  exists.    The  .vessel,  in  i-some  iMse^^^seaniB  to  jgo 
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£uier  tluin  if  the  screw  worked  in  a  solid  substaoce ;  and  Uiis 
excess  of  velocify  of  the  .vessel  above  that  of  the  screw  haA 
been  termed  the  ^^  negative  slip/' 

The  negative  slip  has  been  accounted  for  in  various  ways, 
and  is^  pedbaps,  due  to  a  variety  of  causes.  It  may^  \o  some 
extent,  be  explained  by  a  twisting  of  the  blades  which  is  con- 
sequent on  the  strain^  and  is  equivalent  to  an  increase  of  pitch. 
Screws  with  a  fine  pitch  are  more  liable  to  it  than  those  -with  a 
eoaxse.  A  more  effective  cause  of  the  negative  slip  is  perhaps 
found  in  the  column  of  water  that  always  follows  a  ship  to  fill 
up  the  space  which  is  left  vacant  by  the  progress  of  the  vessel. 
The  forward  motion  of  this  current  may  more  than  counter- 
balance the  positive  slip  which  must,  in  every  case,  occur. 
More  pressure,  and  therefore  more  power  of  resistance,  is  given 
to  the  water  in  which  the  screw  is  immersed,  than  are  found 
in  the  surrounding  water,  also,  by  the  mass  of  fluid  wbich  ia 
elevated,  at  the  stem,  by  the  screw  itself.  The  constant  action 
of  these  two  causes  most. always  render  the  apparent  less  than 
the  real  positive  slip. 

The  last  mode  of  propulsion  to  which  we  shall  direct  the 
attention  of  the  reader  is  the  application  of  that  reaction  which 
is  produced  by  fluid  issuing  from  apertures.  I  shall  say  nothing 
of  the  numberless  contrivances  that  have  been  constructed  on 
the  principle  of  ducks'  feet— opening  when  intended  to  act  on 
the  water,  and  folding  up  when  tiiey  were  to  be  drawn  in  the 
opposite  direction.  Some  of  these  are  very  ingenious,  but  all 
of  them,  if  liable  to  no  other  ol^jection,  are  of  necessity  so 
complicated,  and  so  liable  to  injury^  that  .their  adoption  would 
be  out  of  the  qneation. 

The  reaction  produced  by  a  stream  of  fluid  is  the  souroe  of 
motive  power  in  Hero's  engine,  invented  more  than  two  thou- 
sand years  ago  at  least,  and  of  Barker's  mill ;  aztd  it  is  used  in 
the  rooket.  Mad  many  other  kinds  of  fire-work.  Nature,  her  self 
employs  it  as  one  of  her  sources  of  propulsive  power;  the 
stream  of  water  emitted  by  the  gilk  of  fish  .acting  as  an 
auxiliary  to  the  action  of  .their  tfins.  The  application  of  this 
prinoipLB  to  the  propulsion  of  veasek  holds  out  .peculiar  advan- 
tages. Like  the  screw,  it  a&rds  a. means  of  aiding  the  tudder, 
and  even  rendering  it  unnecessaiy ;  it  is  Yery  easily  applie^^ 
the  appavatofi  used  with  it  being  very  simple,  and  less  liable 
than  even  the  screw  to  injury  from  external  causes.  Contri« 
vances  founded  upon  it  were  among  the  earliest  which  have 
been  proposed  as  substitutes  for  the  ordinary  modes  of  pro- 
pulsion,; and,  although  they  liave  been  so  long  unsucoessful  in, 
the  jecmteat,  there  is  some  season  to  suppose  that  they  may  yet 
sopavsede  all  eihers.  They  ace  beset,  however,  essentially  with 
gveat. difficulties,  which  ihe  unRkilfulness  of  the  earlier  ejqf^ri* 
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mentaliBts  rendered  more  serious  than  thej  natarallj  are.  But 
it  still  remains  a  question  whether  or  not  these  difficulties  maj 
be  so  far  overcome  that  anj  contrivance  of  the  kind  can  com- 
pete, not  only  in  efficiency,  bat — ^which  is  of,  at  least,  equal 
importance— in  economy,  with  those  already  in  use. 

Toogood,  in  1661,  and  after  him  Allen,  in  1730,  proposed 
to  propel  a  vessel  by  means  of  a  jet  of  water.  Bemonilli, 
Linaker,  Ruthven,  and  many  others,  at  different  periods,  fol- 
lowed in  the  same  path.  With  all  such  apparatus  there  must 
be  a  loss  of  power,  on  account  of  the  necessary  changes  in  the 
direction  in  which  the  fluid  moves,  and  the  great  friction 
arising  from  the  large  amount  of  rubbing  sur&ce.  The  fric- 
tion of  fluids  ag^ainst  solids  is  so  great,  that  the  advantage 
derived  from  a  long  sharp  bow  may  be  more  than  counter- 
balanced by  the  increased  length  of  the  vessel.  The  friction 
was  enormously  increased  in  the  earlier  contrivances  by  the 
extreme  narrowness  of  the  waterways.  This  led  to  another 
evil, — ^the  smallness  of  the  issuing  current.  The  reaction  of 
the  water  against  which  this  current  infipinges  can  be  great, 
and  therefore  a  sufficient  amount  of  resistance  can  be  obtained, 
only  when  the  issuing  stream  is  considerable. 

The  principle  of  all  such  contrivances  must  be  the  same ; 
the  only  difference  consists  in  the  mode  of  applying  it.  This 
has  been  extremely  varied.  In  some  instances  pumps  have 
been  used;  in  others,  a  horizontal  water  wheel,  or  turbine, 
inclosed  in  a  case,  the  water  being  drawn  in  generally  at  the 
bow  or  the  bottom  of  the  vessel,  and  emitted  at  the  stem  or 
the  sides.  In  no  department  of  practical  science  has  the  same 
thing  been  invented  over  and  over  again  so  often  as  in  this. 

Some  interesting  experiments  are  being  made  in  America 
with  a  vessel,  at  each  siae  of  which  the  flmd  is  made  to  issue 
from  pipes  tiiat  are  near  the  water-line,  and  are  capable  of 
being  turned  either  towards  the  stem  or  the  bow,  so  as  to 
impel  the  vessel  ahead  or  astern ;  or,  if  those  at  opposite  sides 
are  turned  in  opposite  directions,  so  as  to  turn  it  round. 

Still  more  important  experiments  are  being  made  in  this 
country  with  the  "  Waterwitch.'*  This  vessel  is  fitted  with  a 
turbine  wheel,  fourten  and  a  half  feet  in  diameter,  working  in  a 
chamber  whidi,  ordinarily,  has  no  connection  witii  the  lest  of 
the  vessel.  The  water  enters  from  the  bottom  of  the  vessel, 
through  gratings,  and  issues  by  means  of  two  pipes,  run- 
ning the  whole  length  of  each  side  of  the  vessel,  and  so 
arranged  that  the  fluid  may  escape  from  both  orifices  at  the 
stem,  or  both  at  the  bow,  or  firom  one  at  the  bow  and  another 
at  the  stem,  so  as  to  turn  the  vessel  on  her  centre.  The  issue  of 
the  water  is  regulated  by  sluices,  which  are  under  the  control 
of  an  officer  on  deck,  and  can  be  worked  without  altering  or 
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stopping  tthe  engineB.  Should  ihe  yessel  leak,  the  water  may 
be  obtauied  from  its  Hold  instead  of  from  the  sea;  and  thas, 
by  the  very  act  of  propulsion,  the  vessel  will  be  kept  afloat. 
Satis&ctory  yelocities  have  been  obtained  by  the  ''Water- 
witch/'  but  the  real  question  is  that  of  economy,  and  regarding 
this  no  satisfactory  data  has  yet  been  given  by  the  experiments 
hitherto  made.  The  only  novelty  in  either  the  American 
vessel  or  the  '' Waterwitch ''  consists  in  ingenious  combina- 
tion of  details  which  have  long  been  known.  The  position  of 
the  exit  tubes  in  the  American  experiment  is  evidently  bad. 
They  are  exposed  to  injury,  and  the  resisting  medium  is  far 
inferior  in  efficiency  to  what  it  would  be  were  they  at  some 
depth  below  the  surface  of  the  water. 

Oars  have  been  in  a  great  degree  superseded  by  sails,  sails 
by  paddle  wheels,  paddle  wheels  by  the  screw,  and  now  the 
screw  appears  not  unlikely  to  be  set  aside  by  a  contrivance 
founded  on  a  principle  which  is  perhaps  as  old  as  most  of  them. 
How  many  valuable  principles  are  allowed  to  remain  for  ages 
without  practical  application  ?  The  most  important  triumphs  of 
science,  those  whi^  have  had  the  most  effective  influence  on 
progress,  are  but  developments  of  &cts  and  principles  that 
were  long  known. 


SUN  VIEWING  AND  DRAWING. 

A  BEADY  HETHOD  FOB  OBSSBYIKa  ANTD  DEPICTINa  60LAB 
PHENOMEKA,  BY  MEANS  OF  PBOJEOTIKa  THE  SUN'S  IliAGE 
UPON  A  SOBBEN. 

BT  THB   BXV.   FEED.   HOWLBTT,   M.A.,  F.B.A.S. 

{With  a  TinM  Plaie.) 

Sjcldoh  has  the  writer  met  with  an  instance  wherein  very 
simple  means  and  cheap  appliances  have,  at  least  in  a  certain 
special  line  of  astronomical  observation,  commanded  better 
results,  than  the  one  which  it  is  proposed  to  make  the  subject 
of  the  following  paper.  With  respect,  then,  to  the  investi- 
gation of  the  sun  it  is  encouraging  to  amateurs  to  know  how 
much  good  work  may  be  done  by  the  aid  of  only  a  very 
moderate-sized  telescope,  in  combination  with  a  few  simple  and 
inexpensive  accessories  presently  to  be  described. 

Anyone  possessing  a  good  achromatic  of  not  more  than 
three  inches  aperture,  who  has  a  little  dexterity  with  his  pencil, 
and  a  little  time  at  his  disposal  (all  the  better  if  it  be  at  a 
somewhat  early  hour  of  the  morning)  shall  be  made  acquainted 
with  an  easy  method  whereby  he  may  deliberately  and  satis- 
factorily view^  measure^  and  (if  skill  suflice)  delineate  most  of 
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tiioce  intorestiiig  and  gaasd  solar  phenomena  of  which  ha*  may 
hxre  read^  or  seen  djBpicted^  in  yackras  worka  on  phjrirical 
astoonomy.. 

We  mean  not  to  aay^  of  conrae;  bat  whob  very  amierior 
view»  of  these  phenomena  may  be  obi«ined  by  means  of  tboae 
splendid,  instraments  which  are  now  to  be  found  in  thepos^ 
session  of  not  a  few  deToted  lovers  of  astronomy^  both  amateur 
and  professional ;  and  we  are  aware^  too^  that  it  is*  only  in 
tiie  new^  aaid  fascsmating^  and  important  field  of  spectrnm- 
analysis,  specially  in  the  hands  of  snoh  sagaoions  obserrers  as 
Eirehhoff,  BiogginSj  Miller,  Seechi^Dom^y  Alexander  Herschel^ 
andothers^—armedwith  special  and:varionsly-modified  apparatus 
for  the  purpose — that  our  knowledge  of  the  okemical  consti- 
taiion  of  the  snn  and  other  o^estial  lights  can  be  promoted ; 
but  still  it  is  not  too  much  to  say^  that^  with  tiie  sole  exception 
of  the  much  disputed  "  willow-leaf/'  or  "  rice-grain*'  shaped 
entities  (asserted  by  Mr.  Nasmjrth  and  otiier  high  authorities'to 
lie  scattered  in  a  nearly  uniform  but  con&sed  and  interlacing 
stratum  over  the  whole  solar  surface)^  a  good  achromatic 
telescope  of  only  three  inches  aperture,  and  armed  with  a 
magnifying  power  of  &om  120  to  200  linear,  will,  if  employed 
in  the  manner  about  to  be  explained,  reveal  nearly  every  solar 
phenomenon  which  up  to  the  last  ten  or  a  dozen  years  was 
known,  to  the  scientific  world. 

And  even  as  regards  these  last  mentioned  ^'  entities"  (what 
to  call  them-  exactly,  we  know  not),  which  were  described  as 
being  about  from  two  to  three  seconds  in  length  by  about 
one-eighth  or  so  of  those  measurements  in  breadth,  though 
they  certainly  are  not  individually  and  separately  to  be  seen  by 
the  aid  of  a  telescope  of  only  three  inches  aperture,  yet  may 
they  possibly  be  recognized  (if  indeed  they  really  exist)  flaked 
together  in  those  small,  irregular,  closely-approximated  masses 
termed  the  *'  coaaser  granulations,*'  or  the  ''  mottling'*  o£  tiie 
solar  photosphere. 

This  mottling  may  be  readily  descried  on  days-  of  steady 
definition  by  direct  vision  by  any  tolerable  telescope  (using  of 
course  some  kind  of  darkening*glass  in  order  to  protect  the 
eye- from  the  glare  and  heat) ;  but  a  much  more  distinct  view  of 
this  remarkable  structure  of  the  sun's  snrfoce  may  be  obtained 
by  projecting  the  solar  image  on  a  screen,  all  due carebeing 
taken  to  procure  the  best  and  most  peorfeot  efiect,  by  attending 
both  to  the  best  amount  of  magnification,  and  to  the  srnfflBient 
darkening  of  your  chamber  or  observatory. 

Many  a.  reader,  probably,  of  the  Iktsllxctual  OBSSRVSB.has 
seen  the  solar  spots  by  ordinary  direct  vision  through  a  tele*- 
scope ;  and  if  the  spo1»  have  been  of  a  tolerabl&.size,  he  wiH 
have  been,  perhaps- considerably  interested  in  the  sight*    Bnt^ 
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unless  exceptionally  interastiad  in  Ae  maMer,  he  will  soon 
probably  be  inclined  to  diseontinne  his  obeerrationa:  (evBn 
tlKongh  well  disposed  towards'  them)^  both,  on  acoomit^of  tlie 
cBfficolty  with  which  the  details  of  any  bnt  quite  the  lozger 
spots  can  be  descried  by  a  merely  ordinary  instituneiit;  tha 
te<£ou8rne6s  of  keeping  them  in  the  field  of  yiew>  liio  oBfficnlty 
of  recovering  tfaem>  often^  when  lost^  especially  when,  nser'  is 
being  made  of  the  higher  powers ;  and  lastly,  tiie^  heat  and 
giare  with  which  the  investigations  of  th&'  glowing^  fiu^e  of 
Father  Sol  are^  under  such  circnmstanoes^  attended. 

The  writer  remembers  well  the  disoonragementswithwhieh) 
in  his  novitiate^  he  had  to  stmggie;  whilst  neverrthdiess  (owing 
to  the  urbane  encoun^ment  of  a  world-honoured  name-  in 
science)^  he  continued  his  solar  reeord^  with  perhaps  a  moderate 
amount  of  success^  but  certainly  an  immoderate  amount  of 
trouble. 

It  had  been  long  known,  however,  that  an  image  of  the 
sun  could  be  thrown  down  the  tube  of  the  telescope  upon  a 
sheet  of  white  paper  (the  focussing  being  duly  attended  to, 
and  made  a  trifle  longer  than  that  required  for  direct  vision), 
and  that  the  existence  of  a  solar  spot  could  be  readily  made 
manifest  by  this  method,  as  it  is  termed,  of  projection. 

The  writer  had  often  noticed  also  that  any  specks  of  dust, 
or  moisture,  or  what  not,  that  might  happen  to  be  lying  at  the 
time  upon  the  lenses  of  the  eye- piece,  were  also  faithfully 
though  annoyingly  projected  likewise  on  the  paper ;  though 
by  rotating  the  eye-piece  ever  so  little  it  was  at  once  apparent 
which  were  solar  and  which  mundane  phenomena,  inasmuch  as 
the  positions  of  the  former  were  not  at  all  affected  by  Uie 
rotation  of  the  eye-piece,  whilst  the  latter  rapidly  described 
portions  of  a  circle,  commensurate  with  the  amount  by  which 
the  eye-piece  had  been  turned. 

So  at  length  after  various  experiments  with  spots  and 
specks,  the  question  arose — ^Why  not  systematically  examine, 
measure,  and  depict  solar  phenomena  by  means  of  projection, 
on  the  largest  convenient  scale,  and  under  the  most  favouraUe 
circumstances  attainable?  And  this  question  was  soon  put 
into  practice ;  the  result  being  a  collection  of  solar  drawings 
and  measurements,  of  about  six  years  continuanco^  which^ 
though  exceeded  certainly  both  in  numbers,  and  in  certain 
very  important  points,  in  scientific  interest,  by  those  of  other 
indefatigable  and  sagacious  observers,!  as  well  as  by  the  highly 
valuable  photographic  records  carried  on  at  Kew  and  at  Ely, 
have  not  yet  been  excelled  perhaps,  as  a  coUection^  for  minute- 
ness of  micrometric  detail. 

*  Sir  J.  F.  W.  Herachol,  Bart.,  of  ColUngwood,  Hawkhurst. 
t  yis«»  SdhiMibt,  Wolff,  PastoHT;  and  last^  not  Itast,.  Oai^^ogtoib 
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Hence  it  ie  of  great  importance  that  these  large  hand 
drawings  should  be  diligently  maintained  by  as  many  competent 
obBerrers  and  draaghtamen  as  possible,  until  Heliophotogr&phy 
shall  have  happily  succeeded  in  obtaining  abundance  of  d^U 
of  Bolar  phenomena,  on  a  very  mnch  larger  scale,  and  with  far 
more  diatmctness  than  has  yet  been  accomplished,  save  in  a 
few  isolated  instances.  The  difficulties,  indeed,  which  beset 
Heliophotography  are  immense ;  but  who  can  say  what  may 
not  at  last  be  accomplished  by  the  talent,  perseverance,  and 
liberality  of  De  La  Bue,  Selwyn,  and  their  coadjutors  and 
assistants,  in  the  comparatively  new  and  wonderiol  art  of 
celestial  photography?  Very  mnch  has  been  done  already, 
and  we  sanguinely  hope  that  more  is  yet  to  follow. 

But  we  must  now  proceed  to  destnribe  how  these  drawings 
were  accomplishra. 
And  first,  as  re- 
gards the  best 
method  of  project- 
ing the  solar  image. 
Select  a  cluun- 
ber  having  s  win- 
dow, if  possible, 
looUng  towards 
the  east  as  well 
as  south ;  and  har- 
ing  effectually 
closed  up  all  other 
windows  or  sources 
of  light,  fiwten 
neatly  in  the  one 
remaming  window 
a  portable  sort  of 
wooden  frame, 
covered  with  Ame- 
rican cloth  (A  in 
Fig.],  or  some  other 
substance  imper- 
vious to  light.  In 
the  centre  of  this 
cloth  out  out  a  ver- 
tical wertore  about 
an  inch  orso  broader 
than  the  tube  of 
yonr  telescope,  and 
about  two  feet  in 
length.  In  front 
of  this  aperture,  set  up,  by  means  of  slender  wooden  bars. 
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two  moveable  pieces  of  stout  pasteboard  (P),  or,  rather^ 
let  US  say  one  piece,  cut  horizontally  into  two.  At  the 
centre  of  this  line  of  bisection  eat  ont  a  semi-circnlar  hole 
(B)  from  the  upper  piece  of  pasteboard,  and  a  similar  corres- 
ponding  one  (C)  mm  the  lower  one;  so  that  these  two 
holes,  when  brought  together,  form  a  circle,  which  should  be 
about  two  inches  wider  than  the  diameter  of  your  tube. 
Bound  the  edges  of  each  of  the  semicircular  orifices  sew  on 
(and  glue  likewise)  a  thickish  piece  of  opaque  yulcanized 
India-rubber  (B  and  C),  so  that  the  elastic  material  may 
closely  embrace  your  tube,  but  still  allow  your  instrument  a 
considerable  range,  both  in  altitude  and  azimuth.  It  will  be 
far  better,  too,  if  the  edge  of  the  lower  piece  of  the  cardboard 
is  arranged,  so  that  when  closed  it  may  overlap  the  upper 
piece :  otherwise  it  will  be  exceedingly  difficult  to  prevent 
extraneous  beams  of  light  from  entering  through  the  inter- 
stices, and  seriously  interfering  with  the  definition  of  the  solar 
image  on  the  screen.  For  this  end,  indeed,  it  will  be  neces- 
sary that  the  orifices  in  both  the  pieces  of  India-rubber  should 
be  cut  rather  semi-elliptical  than  semi-circular. 

It  will  also  be  found  extremely  convenient  to  have  pieces 
of  tape  (T  T)  fastened  to  the  top  of  the  lower  piece  of  card- 
board, and  then  passing  upwards  over,  and  behind  two  bottle- 
corks  screwed  down  to  the  bars  of  wood  at  E,  E,  and  then 
passing  down  again,  and  pinned,  when  requisite,  to  the  two 
long,  flat  pieces  of  cork  glued  to  the  bars  at  F,  F.  By  this 
means,  after  having  directed  your  telescope  upon  the  sun,  you 
may  at  once  effectually  close  your  pieces  of  pasteboard,  with- 
out any  possibility  of  the  lower  piece  slippmg  down  again, 
which  otherwise  would  frequently  and  an^oyingly  happen. 

Note. — The  place  occupied  by  the  large  vertical  hole  in 
the  American  cloth  is  indicated  in  the  Fig.  by  the  coarsely- 
dotted  rectangular  line,  except  where  its  outline  is  repre- 
sented, unbroken,  between  the  two  temporarily-separated 
pieces  of  pasteboard. 

Next  prepare  your  screen.  The  one  employed  by  the 
writer  is  a  sheet  of  "  continuous  drawing-paper,''  three  and  a 
half  feet  in  length  by  nearly  three  feet  in  breadth,  fastened 
down  by  a  slight  wooden  frame  upon  a  foundation  of  mill- 
board. This  IS  placed  on  an  easel,  the  legs  of  which  are 
furnished  with  holes  and  pegs,  so  that  the  screen  may  be  set 
at  any  height,  as  well  as  also  placed  at  any  requisite  angle. 
Provide,  also,  a  large  T  square,  of  light  wood,  by  means  of 
which  you  may  at  any  moment  see  that  the  face  of  the  screen 
is  adjusted  (and  maintained)  at  right-angles  to  the  line  of 
collimation  of  the  telescope — ^to  the  visual  axis,  that  is,  of  the 
tube. 
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If  now  yon  draw  apart  tlie  two  semi-circolar  orifices  abore 
alluded  to^  you  may  readily  direct  your  telescope  upon  the 
sun  (without  dazzling  your  eyes,  as  in  tlie  ordinary  method 
whilst  so  doing),  by  so  adjusting  the  tube,  that  the  dark 
shadow  cast  by  it  upon  the  screen  shall  bo  a  perfect  circle. 
Then,  having  closely  drawn  the  India-rabber  round  the  tele- 
scope, and  duly  attended  to  the  focussing,  a  perfectly  defined 
and  most  pleasing  image  of  the  magnified  solar-disc  will  ezhildt 
itself,  on  a  scale  more  or  less  enlarged,  according  to  the  power 
of  the  eye-piece  employed,  or  the  distance  tiie  screen  is  placed 
from  the  telescope.  As  a  general  rule,  about  one  yard  may 
be  recommended  as  a  convenient  distance  for  producing  an 
excellent  effect  with  almost  any  eye-piece  that  the  state  of  the 
atmosphere  will  admit  of. 

It  will  be  found  that,  by  shifting  the  tube  slightly  with  the 
hand,  the  whole  solar  disc  may  be  veiy  rapidly  and  effectually 
scrutinized,  with  no  more  strain  to  the  eyes  than  if  it  were 
being  presented  to  you  on  a  chart ;  and  with  a  power  of— say 
about  sixty  or  eighty  linear — ^the  most  minute  solar  spot, 
properly  so  called,  that  is  capable  of  formation  (for  the  writer 
believes  they  are  never  less  than  three  seconds  in  length  or 
breadth),  will  be  more  readily  detected  than  by  any  other 
method ;  aa  also  wiU  any  faJL,  mottling,  or,  in  short,  any 
other  phenomena  that  may  then  be  existing  on  the  disc.* 

The  darker  your  chamber  (your  camera  obscura,  in  fact)  is, 
the  more  vivid  and  satisfactory  are  the  results ;  and  the  writer 
will  not  easily  forget  the  feehngs  with  which  he  in  this  manner 
watched  the  progress  of  the  solar  eclipse  of  July  18th,  1860, 
along  with  his  friends. 

Drifting  clouds  frequently  sweep  by,  to  vary  the  scene,  and 
occasionally  an  aerial  hail  or  snow-storm,  as  mentioned  by 
Mr.  Browning  in  the  number  of  the  Register  just  alluded  to ; 
and  tho  writer  has  more  than  once  seen  a  distant  flight  of 
rooks  pass  slowly  across  the  disc  with  wonderful  distinctness, 
when  the  sun  has  been  of  a  low  altitude,  and  likewise,  much 
more  frequently,  the  rapid  dash  of  starlings,  which,  very  much 
closer  at  hand,  frequent  his  church  tower. 

A  transit  of  any  of  the  inferior  planets  is  also  beautifully 
apparent  by  this  method,  as  was  wiiaiessed  by  the  Honourable 
Mrs.  Ward,  on  November  12tli,  1861,  and  agreeably  recorded 
by  that  talented  lady  in  an  illustrated  article  in  the  very  first 
number  of  the  Intbllsctual  Obsbrveb. 

*  An  instatice  of  the  fiiciHty  of  thii  mefchod  for  detecting  a  rerj  am  all  spot  is 
afibrded  by  the  fact,  that,  in  the  Tarious  accoonts  of  the  late  eoUpee  of  Mar^ 
6th,  1867  (recorded  in  the  Attronomical  Regitt&r  for  the  month  following), 
almoft  all  ooncur  in  stating  that  no  spot  was  obeerted  on  the  sun,  wheireas  thne 
most  certainly  was  one  ipot  yisible  about  eight  seconds  in  length. 
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Brfore  proceeding  to  describe  the  metbod  of  msMimng 
the  spots,  or  other  solar  phenomena,  it  may  be  well  to  refer  the 
reader  to  the  Plate  accompanying  this  paper,  wherein  may  be 
seen  micrometric  drawings  of  varions  solar  spots,  the  first 
four  figures  of  which  show  the  precise  size  and  geneml  appear- 
ance they  presented  on  the  screen  (save  that  the  attendant 
facnlas  are  omitted),  and  as  they  were  then  and  there  depicted. 
The  two  last  fignres  were  originally  viewed  and  drawn  nnder 
optical  appliances  of  doable  power,  and  have  been  consequently 
reduced  one  half,  linear,  in  order  that  the  same  scale  might 
serve  for  all  alike,  viz.,  about  27,000  English  miles  to  the  inch ; 
or,  astronomically  speaking,  on  this  same  scale  one  minute  of 
cela<%tial  arc  subtends  one  inch,  and  every  second  of  this  minute 
measores  about  450  English  nules  near  the  centre  of  the  disc, 
where  the  effects  of  foreshortening,  produced  by  viewing 
objects  on  the  surface  of  a  sphere,  are  reduced  to  the  minimum. 

Sir  John  Qerschel  has  alluded*  to  the  bizarre,  and  even 
grotesque  appearance  assumed  at  times  by  the  solar  9pots. 
And  truly  this  circumstance  with  regard  to  them  is  occasionally 
not  a  little  remarkable ;  and  before  describing  more  particularly 
the  phenomena  which  frequently  characterize  an  ordinary  and 
well-developed  spot,  we  would  call  attention  to  Figs.  5  and  6  in 
the  Plate,  wherein  Fig.  5  (which  is  not  in  the  slightest  degree 
exaggerated  in  form  and  symmetry)  will  probably  be  allowed 
to  bear  a  very  close  resemblance  to  the  petal  of  a  geranium,  or 
perhaps,  picotee,  or  other  flowering  plant,  according  to  fancy ; 
whilst  Fig.  6,  afiected,  it  is  true,  by  a  high  degree  of  fore- 
shortening, the  most  advanced  border  of  the  spot  being  npt 
more  than  ten  seconds  from  the  preceding  limb  of  the  son, 
may  suggest  to  a  lively  imagination  the  belief  that  the  uncouth 
gallinaceous  bird,  Didus  ineptiis  (the  Foolish  Dodo),  though 
said  to  be  now  extinct  as  a  terrestrial  species,  is  still  to  be 
reckoned  among  the  fauna  of  the  sun  1  By  such  comparisons, 
at  any  rate,  may  the  mind  be  diverted  occasionally,  if  only  the 
whim  be  not  allowed  to  warp  the  hand,  whilst  studiously  trans- 
ferring a  representation  of  the  solar  spots  from  the  screen  to 
the  sketch-book. 

The  writer  has  preferred  to  delineate  this  case  of  Didus 
incpius  as  an  instance  of  the  grotesque,  rather  than  another 
one  still  more  remarkable,  simply  because  it  so  happens  that  a 
photographic  record  of  the  occurrence  of  that  vara  avis  was 
secured  by  Mr.  John  Titterton,  of  Ely,  for  Professor  Selwyn, 
and  to  wluch,  therefore,  some  of  the  readers  of  the  Intbllbctual 
Ob8Brv]»l  may  be  able,  perhaps,  to  refer,  though  they  must  be 
reminded  that  the  photographs  represent  the  solar  image  and 

*  See  Herschel  on  tlie  Solar  Spots,  Quarterly  Journal  of  Science,  No.  IT., 
p.  224. 
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phenomena  on  only  a  very  small  scale.  A  yet  more  striking 
instance  of  both  the  bizarre  and  grotesque  combined  might 
have  been  adduced  by  the  writer  in  the  case  of  a  magnificent 
group  of  spots  which  was  thus  alluded  to  in  a  paper  read  by 
him  before  the  Royal  Astronomical  Society:* — "1  have  only 
one  more  subject  to  mention^  and  that  is^  that  I  hope  some 
one  else  beside  myself  took  notice  of  and  depicted^  or,  better 
still,  secured  a  photograph,  of  a  most  curious  phantom-looking 
group  of  spots,  which  at  1  p.m.  on  the  4th  January  of  this 
present  year  (1868)  exhibited  an  appearance  so  wonderfully 
like  a  human  skeleton  that,  in  a  less  superstitious  age  than  the 
nineteenth  century,  its  portentous  shape  might  easily  have 
raised  considerable  apprehension  in  the  minds  of  the  multitude. 
Being  Sunday  when  this  was  observed,  and  being  much 
occupied  with  the  more  immediate  duties  of  the  day,  I  did  tiot 
draw  the  group  with  micrometric  correctness,  but  simply  took 
a  rough  sketch  of  the  phantom,  which  subtended  about  5'  4(/' 
of  arc  of  the  solar  surface,  or  153,000  miles,  and  respecting 
which  (as  I  observed  lately  to  Admiral  Mannersf)  I  am  really 
not  aware  that  any  love  for  the  marvellous  induced  me  to 
exaggerate  in  any  degree  the  singularity  of  its  proportions. 
Sheet  96  exhibits  this  group  as  it  appeared,  when  much  altered, 
on  January  7th.^' 

Having  already  alluded  to  the  most  convenient  way  of  pro- 
jectiug  the  sun's  image  on  the  screen,  we  now  proceea  to 
explain  how  the  spots,  etc.,  may  be  accurately  measured. 
Cause  your  optician  to  rule  for  you  on  a  circcdar  piece  of 
glass  a  number  of  fine  graduations,  the  Qo^th  part  of  an  inch 
apart,  each  fifth  and  tenth  line  being  of  a  different  length, 
in  order  to  assist  the  eye  in  their  enumeration.  Insert  this 
between  the  anterior  and  posterior  lenses  of  a  Huygenian  eye- 
piece of  moderate  power,  say  80  linear.  Direct  your  telescope 
upon  the  sun,  and  having  so  arranged  it  that  the  whole  disc 
of  the  sun  may  be  projected  on  the  screen,  count  carefully  the 
number  of  graduations  that  are  seen  to  exactly  occupy  the 
solar  diameter.  A  correct  eye  is  requisite  in  order  to  judge 
precisely  where  any  one  diameter  lies.  By  means  of  practice, 
however,  this  may  soon  be  done  with  the  greatest  facility; 
^  and,  inasmuch  as  the  sun's  disc  is  a  perfect  sphere,  being 
neitiier  oblate  nor  prolate  in  the  slightest  appreciable  degree,}: 

*  See  Monthly  Nottoa,  Royal  Ailnmomieal  SoeUttf^  vol.  xxiii.,  p.  273|  for 
Not.  1863. 

t  The  Foreign  Secretarj  of  the  Boyal  Astronomical  Society. 

X  This  is  the  dictum  of  our  present  Astronomer  Bojal,  Professor  Alij  {  tnd 
Professor  Braylej,  in  a  rerj  interesting  article  on  the  physical  constitution  of  the 
sun,  in  the  Compamion  to  the  Almanack^  for  1864,  says,  that  '*the  sun  is  the  only 
body  of  the  solar  system  having  that  ilgure,  and  the  only  known  example  Of  a 
perfect  sphere  in  nature.'* 
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it  matters  not  in  which  direction  you  measure  yoor  diameter, 
provided  onlj  the  son  has  risen  some  18^  or  20^  above  the 
horizon^  and  so  escaped  the  distortion  occasioned  by  refraction, 
which  he  will  have  done  at  such  an  altitude  as  that  just  men- 
tioned, at  any  rate  for  any  such  purpose  as  we  now  are 
considering. 

Next  let  us  suppose  that  our  observer  has  been  examining 
the  sun  on  any  day  of  the  year,  say,  if  you  choose,  at  the  time 
of  its  mean  apparent  diameter,  viz.,  about  the  first  of  April  or 
first  of  October,  and  has  ascertained  that  (as  is  the  case  with 
the  writer)  sixty-four  graduations  occupy  the  diameter  of 
the  projected  image.  Now  the  semi-diameter  of  the  sun,  at 
the  epochs  above  mentioned,  according  to  the  tables  given 
for  eveijr  da^  of  the  year  in  tiie  Nautical  Almanack  (the  same 
as  in  Dietnchsen  and  Hannay's  very  useful  compilation),  is 
16^  2'\  and,  consequently,  his  mean  total  diameter  is  32^  i", 
or  1924''.  If  now  we  divide  1924  by  64,  this  wiU  of  course 
award  as  nearly  as  possible  30''  as  the  value  in  celestial  arc 
of  each  graduation,  either  as  seen  on  the  screen,  or  as  applied 
directly  to  the  sun  or  any  heavenly  body  large  enough  to  be 
measured  by  it. 

Astronomers  assure  us,  moreover,  that  the  mean  solar 
diameter  is  (according  to  the  latest  corrections)  about  848,435 
miles.  Hence,  if  we  divide  this  vast  number  of  miles  by 
sixty-four,  we  find  that  each  graduation  of  30"  subtends  also 
13,256  mUes,  or  about  442  mues  to  each  second  of  arc  on  the 
sun's  surface.  It  is  thus  evident  enough  how  any  solar  spot 
or  facula,  or  other  visible  phenomena,  may  be  readily  measured. 
The  telescope  must  simply  be  directed  with  the  hand,  so  that 
any  object  that  may  be  visible  on  the  sun's  surface  may  be 
brought  up  to  the  graduations  seen  projected  also  on  the 
screen.  Bemembering,  as  we  have  explained  above,  how  every 
graduation  is  equivalent  to  30",  or  (since  one  second  =  442 
miles)  to  thirteen  thousand  two  hundred  and  fifty-six  miles. 
It  certainly  was  very  accommodating  that  each  division  on  the 
glass  of  T^th  of  an  inch  should  turn  out  to  be  equivalent  to 
the  neat  amount  of  30",  or  half  a  minute  precisely  of  arc ; 
but  so  it  was  in  the  writer's  experience,  in  combination  with  a 
Huygenian  eye-piece  magnifying  80  times  linear. 

It  might  be  tedious  to  the  reader  to  explain  how  an  exact 
(or  approximately  exact)  estimation  of  solar  measurements 
was  attained  to  m  the  case  of  higher  eye-pieces  not  provided 
with  graduated  glasses,  which,  by  the  way,  do  not  of  course 
improve  the  definition  of  the  instrument,  though  thev  do  not 
very  much  interfere  with  it  so  long  as  they  can  be  kept  free 
from  dirt,  but  especially  from  moisture,  which  last,  however, 
seems  to  have  a  specud  aptitude  for  condensing  upon  the 
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interposed  disc  of  glass^  so  that  it  will  be  fonnd  expedient 
frequently  to  wipe  it.      The   Huygenian  lenses   fliemeelTes 
always  remain  remarkably  free  from  any  such  condensation^  the  ^ 
cause  for  the  difference  resulting^  probably,  from  the  diflBsrcnt 
qnalities  of  the  glass  itself. 

It  was  observed  above  that  the  apparent  size  of  any  Bolar 
object  visible  on  the  screen  was  smaller  or  larger  according  to 
the  distance  whidi  intervened  between  the  screen  and  the 
eye-piece ;  and  it  was  eventually  found  that  when  a  power  of 
120  linear  was  employed,  and  when  the  screen  was  placed  just 
five  feet  two  inches  from  the  eye-piece,  one  of  the  gradna- 
tions  cf  30''  of  arc,  measured  upon  the  screen  exactly  one  inch. 
Hence,  of  course,  half  an  inch  upon  the  screen  was  equivalent 
to  15''  of  arc,  and  this  scale  is,  perhaps,  as  convenient  and 
instructive  as  any,  for  the  purpose  of  depicting  solar  pheno- 
mena, whidi  may  be  comfortably  copied  at  once  off  the  screen 
upon  transparent  tracing  paper,  ruled  across  at  regular 
intervals  with  faint  lines,  forming  squares  half  an  inch  in  woe.* 
Lead  pencils  of  ihe  best  quality  should  be  emjdoyed  in 
delineating  the  solar  spots,  the  observer  sitting  in  his  camera 
obscura,  with  his  back  of  course  to  the  window  shutter,  and 
holding  his  tracing-paper  somewhere  or  other  within  the  cone 
of  rays  which  diverge  from  the  eye-piece,  and  which  affords 
abundant  illumination  for  the  purpose  in  hand. 

When  using  the  ordinary  Huygenian  astronomical  eye>piece 
in  connexion  with  the  screen,  the  projected  solar  image  will 
be  seen  reversed,  but  not  inverted  as  when  the  sun  is  viewed 
by  direct  vision.  The  disposition  of  the  image  is,  however, 
otherwise  affected  by  projection  (it  is  turned  inside  out,  as  it 
were),  and  in  order  to  correct  all  optical  freaks  and  represent 
the  phenomena  as  they  would  really  appear  in  the  ierregtrial 
eye-piece,  it  will  be  necessary  both  to  reverse  and  also*  invert 
the  drawings  on  the  tracing-paper,  gumming  tibem  down  {if  it 
is  wished  to  preserve  them)  upon  uniformly-sized  sheets  of 
very  pale  stone-coloured  drawing-paper,  which  can  be  bound 
up  into  volumes  for  reference. 

The  drawings  are  thus  preserved  from  any  possibility  of 
being  smudged,  whilst  at  the  same  time  the  slightest  mark 
of  the  pencil  will  be  visible  through  the  transparent 
tracing-paper.  The  fiEkcube — ^a  very  delicate  feature  to  deli- 
neate—should  be  carefully  executed  in  Chinese  white  with  a 
camel's  hair  bnish,  avoidmg  a  too  abrupt  and  heixA.  outline. 
But  inasmuch  as  the  Chinese  white  is  apt  to  be  neariy  oblite- 
rated when  treated  with  the  ^m-arabic,  the  facidse  should 

•  M«Mn.  Droosten  mad  Aileo,  oi  the  Bknmd,  LoBdoo,  mfthat  up  cMTvaient- 

•iMd  block-books  of  tbii  tnoing^aper,  interleaTed  (as  ii  neoeeaarj)  with  a  white 
opaque  paperi  as  a  contrast  to  the  pendl  maris. 
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ai  first  be  cmly  very  faintly  indicated  with  the  lead  pencil  itf 
t^  drawings  and  then  the  Chinese  white  applied  after  the 
drawing  has  been  gummed  down.  The  object  in  nsing  tinted 
paper  as  the  foandation^  is  in  order  that  the  faoulse  may  be 
the  more  plainly  apparent^  by  contrast. 

But  there  is  another  point  of  much  importance^  which 
should  be  attended  to  by  any  one  who  is  making  a  study  of 
solar  phenomena ;  and  that  is^  a  good  approximation  at  least 
to  the  erer-yarying  apparent  positions  of  the  sun^s  poles  and 
equator.  Otherwise  it  would  be  impossible  to  determine 
whether  any  group  of  ^pots  or  other  phenomena  were  situated 
in  the  sun's  northern  or  southern  hemisphere — a  matter  this 
of  much  interest.  For  it  is  by  no  means  the  case  that  the  top 
cor  apparent  zenith  point  of  the  sun's  disc  19  always  his  north 

?'ole,  or  the  bottom  or  nadir  point  is  always  his  south  pole, 
n  fact^  not  only  has  the  solar  polo  a  proper  inclination  of  his 
own  of  about  7°  to  the  plane  of  the  earth's  ecliptic^  but  in 
consequence  of  the  perspective  effects  produced  partly  by  the 
earth's  revolution  in  her  orbit,  but  much  more  by  her  daily 
lotation  on  her  own  axis,  the  sun^s  poles  (as  referred  to  our 
horizon)  are  never  the  same  for  two  minutes  successively,  save 
at  about  the  hours  of  six  a.m.  and  six  p.m. ;  as  the  writer 
first  discovered  for  himself,  with  no  little  interest.  Or  again, 
whilst  at  nocn,  in  England,  the  sun's  north  pole  in  autumn 
lies  many  degrees  to  the  left  of  his  zenith,  it  lies  just  as  far  to 
the  right  of  it  at  noon  in  spring.  Thus  it  is  always  shifting. 
How  then  is  this  knotty  point  to  be  ascertained  f  How  can 
We  declare  where  his  north  and  south  poles  lie,  bathed  in  their 
landmarJc'less  incandescent  ocean  of  light  ? 

With  an  equatoreally  mounted  instrument  this  would  be  a 
comparatively  easy  matter,  but  we  are  supposed  now  not  to  be 
in  possession  of  such  a  luxury.  But  any  or^nary  tdescope 
may  be  readily  furnished  with  a  thin  slip  of  semi-transparent 
mother-of-peari  about  the  sixteenth  part  of  an  inch  in  width, 
graduated  off  into  divisions  the  to?^^  ^^  <^  in<^^  apart  (every 
fifth  and  tenth  graduation  made  more  conspicuous,  as  before) ; 
and  having  also  an  exceedingly  fine  wire  stretched  across  it  in 
the  middle  at  right  angles,  and  the  whole  inserted  within  the 
focus  of  your  terrestrial  eye-piece.  When  viewing  the  sun 
herewith  by  direct  vision,  the  position  of  any  solar  spot  may 
be  laid  down  with  sufficient  accuracy  for  most  purposes,  by 
throwing  the  fine  wire  exactly  in  a  line  with  the  zenith  and 
nadir  points  of  the  sun  for  the  time  being,  and  then,  whilst  it 
is  in  this  position,  bringing  up  the  mother-of -peari  to  the  centre 
of  the  spot,  and  counting  how  many  graduations  it  Ues  to  the 
right  or  left  of  the  wire ;  then  upon  revolving  your  eye-piece  in 
its  screw  about  ninety  degrees  (and  so  bringing  the  wire  into 


440  Sun  Viewing  and  Draming. 

a  horisBontal  position)  ^  and  bringing  it  up  in  that  position  to 
the  spot,  coont  how  many  gradoations  there  are  between  the 
wire  and  either  the  zenith  or  nadir  point  of  the  son,  and  lay 
yonr  spot  carefnlly  down  upon  a  ready-prepared  circle  drawn 
on  paper  by  means  of  a  xtde,  of  which  say  every  tenth  of  an 
inch  shall  be  supposed  to  be  iJie  representative  of  each  gradu- 
ation on  your  strip  of  mother-of-pearl. 

Three  observations  at  least,  on  any  three  different  days  of 
one  and  the  same  spot  must  be  made,  taking  care  that  they 
are  as  near  as  possible  at  the  same  hour  and  minxUe,  otherwise 
the  observations  would  be  useless.  A  different  method,  how* 
ever,  is  employed  by  the  writer,  which  cannot  here  be  described 
in  detail.  Now,  sfber  having  secured  three  good  observations 
on  one  circle  on  your  paper,  a  line  drawn  through  these  three 
points  will  describe  part  of  a  circle  of  solar  latitude ;  and  a 
une  drawn  at  right  angles  to  this  circle  of  latitude  would  (if 
drawn  through  the  centre  of  the  disc  on  paper)  indicate  the 
poles.  Otherwise  due  allowance  must  be  made  for  the  effects 
of  perspective  upon  the  surface  of  a  sphere,  in  order  to  judge 
of  the  positions  of  your  solar  latitude  and  longitude ;  bearing 
in  mind,  too,  the  fSskct  that,  owing  to  the  sun's  poles  having  a 
proper  inclination  of  their  own  of  about  seven  degprees  to  the 

f)lane  of  the  earth's  ecliptic,  the  north  pole  of  the  sun  lies  a 
ittle  way  within  the  top  of  the  visible  disc  from  July  to 
December;  and  his  south  pole,  in  turn,  a  little  way  within  the 
bottom  of  the  disc  from  December  to  July. 

About  the  middle  of  June  and  middle  of  December,  the 
two  poles  lie  just  upon  the  very  margin  of  the  visible  disc; 
and  consequently  paxallelB  of  latitude  then  appear  to  form  with 
one  another  straignt  and  parallel  lines.  At  other  times  they 
appear  to  traverse  the  disc  in  more  or  less  curved  paths.  By 
means  also  of  reference  to  the  tables  of  measurement  of  solar 
diameters  in  the  Nautical  Almana/Jc  for  every  day  of  the  year, 
the  amount  of  celestial  arc  expressed  by  each  division  of  the 
mother-of-pearl  may  be  very  approximately  obtained  by  observ- 
ing how  many  of  them  occupy  the  diameter  of  the  solar  disc, 
and  dividing  the  total  number  of  seconds  contained  in  a  solar 
diameter  thereby. 

The  writer  finds  that,  with  his  achromatic  of  about  three 
inches  aperture,  and  with  a  terrestrial  eye-piece,  magnifying 
thirty  times  linear,  each  graduation  subtends  just  about  42-] 
seconds  of  celestial  arc ;  and  that  at  the  period  of  aphelion,  or 
our  summer  solstice,  just  45  of  them  may  be  seen  to  spaa  the 
solar  diameter;  whilst  at  perihelion,  or  our  winter  solstice, 
46:1-  of  them  are  required. 

The  difference,  which  is  very  palpable,  is  shown  in  the  cut. 

We  will  now  give  a  brief  description  of  the  phenomena 
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which  oommonlj  attend  the  life-history  of  a  gronp  of  solar 
spotB-^observing^  in  passing,  that  usaally  they  burst  out  more 
rapidly  than  they  subside.  Their  formation  commences  gene- 
rally with  the  appearance  in  the  photosphere  of  one  or  more 
smaQ  specks^  of  only  a  few  seconds  in  diameter,  which  some- 
times are  penumbral  (grey)  in  their  tint,  and  sometimes 
umbral,  or  blackish ;  implying  consequently  a  greater  or  less 
amount  of  profundity— tlie  deeper  the  blacker. 

This  sti^  is  not  shown  in  the  Plate,  because,  in  fact,  the 
ffroup  had  passed  through  it  previously  to  its  appearance  upon 
Uie  disc,  which  revolves,  be  it  remembered,  upon  an  axis,  in 


^xj*5g_5£grrc^ 


abput  twenty-five  days.  Fig.  1  was  drawn  when  the  leading  spot 
of  the  group  had  advanoea  about  3^  minutes  firom  the  sun's 
limb  or  margin,  and  which  would  therefore  be  on  the  third  day 
after  its  first  entrance  upon  the  visible  disc.  At  this  time 
several  bright  streaks  of  faculaa  lay  to  the  l^  of  the  g^up, 
which  from  some  cause  or  other  is  usually  the  side  they  are 
wont  to  affect ;  though  this  rule  is  by  no  means  invariable,  for 
the  facnlie  firequently  he  closely  rouna  the  outer  edge  of  a  spot, 
and  sometimes  they  may  be  seen  scattered  to  the  nght  as  well 
as  the  left  of  a  group. 
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At  this  stage  of  the  formation  of  the  group  {Fig.  1)  it  «ay 
be  obBerved  how  the  nmbne  or  darker  parts  lie  on  the  inner 
side  of  the  pennmbne  or  lighter  parts — a  circumstanee  this 
which  is  highly  characteristic  of  a  gronp  of  spots,  especially 
the  more  subordinate  outlying  ones^  and  also  in  its  eaiKer 
Istages^  however  it  is  to  be  accounted  for,  though  it  would  seem 
to  result  from 'forces  acting  either  from  the  centre,  towards  ihe 
circumference  of  the  disturbed  area,  or  vice  verm.  At  ihis 
time  the  total  portion  of  the  photosphere  displaced  by  the 
Tarious  spots  composing  this  group  amounted  to  upwards  of 
400,000,000  square  miles — an  enormous  area,  indeed,  as  com- 
pared with  aught  terrestrial,  but  still  far  less  extensive  than  is 
often  the  case  on  the  surface  of  tho  mighty  sun.  Indeed, 
within  twenty-one  hours  aftor'Fig.  1  was  drawn,  the  displace- 
ment of  photosphere  had  reached  s^out  778,000,000  square  miles 
(see  Fig.  2),  and  the  group  even  then  was  not  fully  developed, 
which  occurrence  took  place  on  Jan.  26,  and  when  the  whole 
area  of  this  group  (and  there  were  others  on  the  sun  at  the 
time)  amounted  to  the  enormous  sum  of  1,545,000,000  square 
miles,  or  about  eight  times  the  superficies  of  the  terraqueous 
globe  1  The  winter  has,  however,  observed  them  even  larger 
than  this.  But  to  return  to  our  group  as  it  appears  in  Fiff.  2. 
Tho  umbra  of  the  principal  spot  (which  is  almost  invariably 
the  preceding  one  in  the  order  of  their  advance  across  the 
disc)  was  now  well  surrounded  by  penumbra  on  all  sides,  and 
it  moreover  consisted  of  matter  of  two  distinct  tints — each, 
however,  much  darker  than  the  penumbra — and  the  lighter  of 
which  two  constituted  the  umbra,  and  the  darkest  and  doepest 
the  nuclei,  of  which  there  were  two  or  three.  The  way  in 
which  the  penumbra  is  usually  marked  with  streaks,  radiating, 
as  it  were,  from  the  umbra,  is  now  very  apparent ;  indicating  a 
current  of  some  sort  setting  in,  either  the  circumference  to  the 
centre,  or  from  the  centre  to  tho  circumference,  and  perhaps 
also  either  a  down-rush  or  an  up-rush  of  gaseous  matter. 
That  it  was  a  down-rush  on  the  present  occasion  seems 
strongly  indicated  by  a  phenomenon  to  which  attention  is 
directed  by  the  writer  in  vol.  xxvii.,  p.  185,  of  the  Monthly 
Notices  of  the  Royal  Astronomical  Society.  He  began  to 
make  a  drawing  of  this  spot  at  11  a.m.,  Jan.  25,  and  observed 
at  that  time  a  small  patch,  of  an  almost  umbral  tint,  at  the 
upper  edge  of-  the  penumbra  (this  patch  may  be  seen  in 
Fig.  2).  He  drew  it,  as  it  then  appeared,  exactly  on  the 
margin.  But  by  the  time  he  had  finished  the  spot,  as  wril  as 
others  on  the  disc,  upon  looking  over  his  work,  he  found  that 
the  small  patch  was  no  longer  at  the  margin.  Believing  he 
must  haviQ  blundered,  he  altered  it;  but  in  an  boor  or  so 
afterwards  he  observed  that  it  was  conspicuously  removed  ham 
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tb.0  edge  of  the  penumbra.  He  watched  it  for  aiiotlier  hour, 
when  his  impressions  were  pat  beyond  a  doubt,  and  he  called 
ia  a  friend,  a  good  observ^,  to  corroborate  ike  obserration. 
^th  himself  and  companion  saw  that  the  patch  was  distinctly 
drawing  rapidly  in  towards  the  central  umbra^  and  by  three 
o^clock  in  the  afternoon  it  had  adyanced  two-ihirds  of  the 
distance  (=  12^')  between  the  margin  of  the  penumbra  and  the 
ambra,  at  the  same  time  becoming  more  condensed  and 
elongated  in  the  direction  of  the  usual  striations  on  the 
penumbra.* 

Fig.  3  shows  the  spot  as  it  appeared  about  noon  on 
January  28th.  It  was  now  beginning  to  diminish  in  area  from 
what  it  wa«  on  the  26th,  odA  the  subordinate  spots  of  the 
group  were  also  beginning  to  bi«ak  up ;  the  photosphere,  in 
other  words,  was  beginning  to  re-assume  its  ascendancy;  a 
sort  of  dcatming  process,  if  we  may  so  say,  was  setting  in. 

The  spot  was  now,  however,  and  had  for  three  days  pre* 
viously  been  interesting,  from  tbe  presence  of  a  well-denned 
but  ragged  promontory  or  bridge,  which  floated  over  the 
umbra  and  divided  it  into  different  portions,  as  may  so  often 
be  observed  in  the  solar  spots.  At  this  time  the  promontory 
was  not  miore  luminous  than  the  general  penumbra  to  which  it 
was  attached,  and  it  was  consequently,  in  all  probability 
floating  at  about  the  same  level  with  it,  and  of  tho  same  tem- 
perature. 

But  on  January  2dih  (see  Fig.  4),  not  only  had  the  pro- 
montoiy  greatly  altered  in  diape,  but  it  was  now  as  bright  as 
the  photosphere  itself,  with  which  indeed  it  seemed  now  in 
direct  communication,  by  means  of  luminous  streaks  of  con« 
siderable  width,  with  which  the  penumbra  had  been  invaded, 
flowing  either  that  the  promontory  of  the  previous  day  had 
risen  up  to  tiie  level  <d  the  photosphere  and  become  equally 
lominous  with  it,  or  that  it  had  sunk  down  altogether  and 
melted  away  (as  the  writer  and  others  have  observed  them  to 
do),  and  that  its  position  had  been  occupied  in  part  by  an 
indraught  apparently  of  luminous  matter  from  the  vast  circum- 
ambient ocean  of  photosphere.  However  this  may  have  been, 
cm  January  30th  the  penumbra  had  again  in  turn  inclosed  and 
isolated  the  luminous  matter  in  question;  though  it  did  not 
permanently  hold  it  a  prisoner;  for  by  January  31st  the  photo- 
sphere had  so  energetacally  invaded  Ae  principal  spot  from 
both  sides,  as  to  completely  divide  it  into  two  spots. 

In^hort,  the  battle  of  the  solar  elements  was  decided;  and 

on  February  Ist  (the  last  time  the  writer  was  enabled  to  see  the 

group),  the  spots  were  still  further  dispersing  and  diminishing ; 

asid  had  utterly  disbanded  thraiaelves,  and  disappeared,  ere 

^  lb  tfie  Plato  thaie  gtrntkni  we  nndered  lomewliai  too  dMaetly. 
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that  portion  of  the  sun  bj  his  rotation  aboye  aUndod  to,  had 
again  come  round  upon  the  disc. 

But,  finally,  what  are  the  son  spots — ^what  the  facnlao — 
what  the  photosphere — ^what,  in  short,  as  Mr.  Carrington  asks, 
is  a  Ban  ?  A  congeries  of  difficulties  to  grapple  with !  But 
let  us  hope  that  by  means  of  the  rapid  march  of  science  in  the 
departments  of  chemistry,  electricity,  spectrum  analysis,  and 
what  not,  the  time  is  not  far  distant  when  many  of  these 
difficulties  will  be  solved. 

Much  depends  upon  our  being  able  satisfactorily  to  demon* 
strate  (whicn  seems  more  and  more  probable)  that  the  laws 
which  govern  terrestrial  phenomena  are  the  same  as  those 
which  prevail  upon  and  within  our  great  central  luminary, 
modified  very  possibly  by  the  existence  of  conditions,  and  even 
perhaps  chemical  elements  peculiar  to  himself,  as  the  source 
and  dispenser  of  light,  heat,  and  life,  to  the  planetary  worlds 
around  nim. 

This,  at  least,  seems  certain — vias.,  that  the  solar  spots  are 
negative  and  not  positive,  if  we  may  so  say,  in  their  character. 
That  is,  that  they  are  areas  on  the  solar  surface,  where  either 
the  photospheric  matter  has  been  swept  aside,  or  where  it  has 
subsided  and  become  invisible  through  a  change  in  its  tern* 
perature  and  molecular  condition;  and  not  actually  dark, 
intervening  clouds  'of  condensed,  metallic,  or  other  vapour, 
obscuring  simply  the  subjacent  photosphere,  as  KirchhoCf  would 
have  it.  StiU  less  we  maintain  are  they  (as  other  theorizers 
rather  than  actual  observers  maintain),  scoria,  or  other  hardened 
masses,  capable  of  being  rent  asunder,  and  thus  again  dis- 
closing the  photosphere  below,  in  the  shape  of  loops,  bridges, 
or  promontories. 

The  minute  and  careful  observations  multiplied  by  Nasmyth, 
Dawes,  De  La  Rue,  Lockyer,  Chacomac,  and  the  writer,  place 
all  such  theories  out  of  the  question.  It  is  far  more  probable, 
if  not  indeed  certain,  that  the  bridges,  promontories,  and  spedcs 
of  more  or  less  brilliant  matter,  which  all  the  above  observers 
have  distinctly  seen  to  traverse  the  umbrss  and  even  nuclei  of 
solar  spots,  have  either  drifted  away  from  the  general  mass  of 
the  suiTOunding  photosphere,  or  are  sometimes  portions  of 
photosphere  wmch  have  only  newly  condensed  and  become 
visible ;  other  pre-existing  portions  having,  on  the  other  hand, 
in  their  turn  been  seen  to  subside,  apnarently,  or  at  any  rate 
to  dissolve  and  melt  out  of  sight;  ana  thus  that  the  matter 
composing  the  photosphere  may  be  visible  or  invisible,  accord- 
ing as  it  is  in  the  solid,  liquid,  or  gaseous  condition. 

Professor  Brayley  considers  it  probable  that  in  the  photo- 
sphere, and  probably  the  regions  and  strata  lying  below  it, 
solid  matter  must  be  continuiSly  being  produced,  di^lved,  and 
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reprodaoed  by  some  sach  alternate  process  of  refrigeration, 
breaking-np,  and  subsidence ;  and  that  it  is  fix>m  this  more 
solid  matter  that  the  solar  radiation  of  light  and  beat  mainly 
proceeds.  '^  An  incandescent  liquid  or  gas/'  as  the  President 
of  the  Royal  Astronomical  Society,  too,  observes,  ''  such  as 
we  suppose  the  sun's  atmosphere  to  consist  of,  will  not  give 
out  light.  We  want,  therefore,  something  floating  in  it,  or 
where  could  the  light  come  from  ?'* 

While  on  this  subject  of  crystallization  and  subsidence,  the 
writer  would  here  state  how,  on  more  than  one  occasion,  he 
has  been  reminded  of  such  a  state  of  things  by  a  curious  and 
interesting  (if  not  very  analogous)  phenomenon  presented  to 
view  in  the  boiling  salt-pans  at  'Cbroitwich  in  Worcestershire. 
The  crystals  of  SfSt,  varying  much  in  form  and  siase  according 
to  the  temperature  of  the  Tiauor  out  of  which  they  are  pro- 
duced, first  form  on  the  surface  of  the  hot  brine,  and  then, 
after  a  while,  begin  to  subside  in  patches  not  very  unlike  solar 
spots,  or  groups  of  spots.  Other  portions  of  the  yet  floating 
crust  of  salt  may  frequently  be  seen  marked  with  brieht 
blotches  and  reticulations,  more  nearly  resembling  solar  faciuse, 
so  far  as  mere  form  is  concerned,  than  any  other  object  he 
could  readily  call  to  mind.  It  is  not,  however,  here  intended 
that  we  are  to  consider  the  sun  as  a  merely  vast  mineral  salt 
bath ;  though  sodium,  at  any  rate,  appears  to  be  present  there 
in  sufficient  abundance ;  and  the  mean  density  of  his  mass  is 
just  about  the  same  as  that  of  the  brine ! 

A  curious  theory  of  the  origin  of  solar  spots,  at  present 
in  increasing  favour  with  some  of  our  most  philosophical 
observers*  is,  that  they  are  produced  by  external  planetary 
influences.  Every  twenty  months  or  so,  as  they  observe,  the 
spots  seem  to  assume  the  same  sort  of  behaviour  in  their 
manner  of  forming  and  disappearing.  With  this  circumstance 
is  to  be  coupled  the  fact  that  every  twenty  months  the  planet 
Yenus  returns  to  the  same  position  with  reference  to  the  earth, 
and  that  then,  too,  we  see  that,  as  any  portion  of  the  sun's 
surface  retreats  from  the  neighbourhood  of  Yenus,  the  solar 
spots  on  that  portion  have  a  tendency  to  increase,  attaining  a 
maximum  at  the  point  furthest  from  Yenus.  And  the  inference 
they  draw  from  this  curious  phenomenon — backed  up  by  certain 
physical  experiments  in  connection  with  heat,  light,  electricity, 
vaporization,  pressure,  etc.,  is  that  the  sun  is  probably  in  such 
a  sensitive  molecular  condition  that  its  mass  may  experience 
wonderful  changes  from  very  small  outward  influences. 

Now  that  the  continuity  of  the  outermost  strata  of  the  sun 
is,  from  some  cause  or  other,  subject  to  the  most  astonishingly 
extensive,  and  often  rapid  changes,  is  certain  enough ;  as  may 
*  MeMn.DoI*Biie,BAUbiirStdirait,Iioew7,  •ndothan. 
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be  Bufficienily  seeu  from  tlie  changes  undergose  in  tweniy-one 
hours  in  the  group  represented  in  Figs.  1  and  2  in  the  Flate» 
And  the  writer  has  often  expressed  his  opinion  thot^  along, 
perhaps^  with  other  allied  agencies,  these  (manges  are  in  some 
way  connected  with  alterations  in  the  magnetic  conditions  of 
the  solar  photosphere — an.  opinion  with  wkkdi  the  theory  oC 
planetary  configurations  and  influences  is  quite  in  harmony ;  as 
also  may  be  many  other  forces  believed  to  be  in  operation  on 
the  solar  surface^  and  probably  also  within  the  interior  mass 
likewise* 

In  many  respects,  lastly,  the  forces  they  exhibit  are  as 
mighty  in  their  operation  as  they  are  mysterious  in  their 
origin.  We  cannot  doubt  that,  on  the  whole^  they  are 
necessary  and  beneficial  to  the  several  worlds  which  con- 
stitute the  dominion  of  the  sun;  though  they  are  occult 
and  hidden  in  their  nature ;  and  may  very  possibly  at  times, 
and  at  the  ordering  of  the  Most  High,  rule  over  conditions  of 
plague  and  scarcity,  as  well  as  of  health  and  prosperity ;  for 
these  circumstances,  wo  can  scarcely  doubt,  are  in  intimate  con- 
nection with  those  terrestrial,  magnetic,  and  atmospheric  con* 
ditions  over  which  the  sun  has  been  bidden  to  exercise  his  vast 
and  ever- varying,  and,  generally,  benignant  influences. 


VEGETABLE  MONSTROSITIES  AND  RACES. 

BY  CH.   NAUDW. 
{IhfM  Cowtpiew  JUndMB,) 

Ths  discussion  recently  excited  by  MM.  Dareste  and  Sanson, 
as  to  whether  monstrosities  in  the  animal  kingdom  can  give 
rise  to  distinct  races,  recalls  to  my  mind  teratological  facts, 
which  appear  to  demonstrate  that  this  may  be  the  case  in  the 
vegetable  world. 

To  avoid  doubt,  it  may  be  well  to  explain  that  I  use  the* 
word  monstrosity  in  its  ordinary  botanical  sense,  that  of 
notable  departure  from  forms,  that  are  typical,  or  reputed  to  be 
such.  There  is  a  marked  distinction  between  monstrosities 
incompatible  with  reproduction,  and  those  which  do  not  impair 
the  reproductive  faculty.  It  is  of  the  last  only  I  havo  now  to 
speak. 

Well  attested  facts  seem  to  me  to  place  beyond  doubt  that 
considerable  anomalies  in  the  vegetable  kingdom,  that  are 
usually  classed  amongst  teratological  facts,  are  faithfully 
transmitted  from  one  generation  to  another,  and  become  the 
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salient  dtsracters  of  new  races.  HcH'ticultnral  practice  migbt 
hare  fumiahed  a  great  number  of  such  instanoes  if  tbey  had 
been  collected^  and  verified  by  experiment ;  but  I  shall  only. 
c^te  a  few^  because  they  are  the  only  ones  which  I  know  to 
have  been  examined  scientifically^  and  they  suffice  to  establish 
the  principle  of  hereditary  transmission  of  anamolies^  by  sexual 
propagation  through  an  indefinite  series  of  generations. 

The  first  fact  of  this  sort  shall  be  borrowed  from  Professor 
Goppert^  of  Breslau.  A  poppy  exhibited  the  curious  anomaly 
of  the  transformation  of  part  of  its  stamens  into  carpels^  from 
whence  resulted  a  crown  of  secondaiy  capsules  round  the 
normal  and  central  capsule^  whose  development  was  complete. 
Many  of  the  little  additional  capsules  contained^  as  well  as  the 
normal  capsule,  perfect  seeds,  capable  of  reproducing  the 
plant.  In  1849,  Professor  Goppert,  hearing  that  a  field  of  these 
monstrous  poppies  existed  a  few  miles  from  Breslau,  caused  to 
be  sown  in  the  following  year  a  considerable  quantity  of  seed 
taken  designedly  firom  the  normal  capsules,  and  almost  all  the 
plants  springing  from  this  seed  exhibited  to  a  greater  or  less 
extent  the  monstrosity  of  the  preceding  generation.  I  do  not 
insist  upon  these  facts,  because  observation  of  them  was  not 
carried  to  a  sufficient  extent,  and  it  might  bo  found  that  the 
number  of  generations  was  not  large  enough  to  conclude  from 
them  the  stability  of  the  anomiJy. 

This  doubt  does  not  afiect  the  following  case: — Cultivators 
of  ferns  know  that  these  plants  are  very  subject  to  variation, 
and  that  some  of  them  exhibit,  even  in  a  wild  state,  veritable 
monstrosities  in  the  conformation  of  their  leaves.  These 
monstrosities  are  much  sought  after  by  coUectors,  and  are 
regarded  as  excellences,  for  which  a  high  price  was  paid. 
Now  they  are  easily  and  abundantly  procured  by  simply 
growing  spores  taken  from  the  abnormal  part  of  a  fertile 
frond.  When  the  frond  has  remained  in  a  normal  state,  the 
spores  give  rise  to  normal  plants,  while  those  from  monstrous 
parts  of  the  same  fi^'ond  are  sure  to  produce  plants  affected  by 
same  kinds  of  change.  During  many  years  that  this  method 
of  propagation  has  been  employed,  the  transmission  of  the 
monstrosity  has  not  been  contradicted  by  experience. 

Very  considerable  anomahes,  which  even  more  than  those 
just  cited,  may  be  called  monstrosities,  are  observed  in  three 
species  of  edible  gourds,  plants  which  have  been  cultivated  from 
time  immemorial,  and  which  have  never  been  found  in  a  wild 
state.  These  anomalies  have  the  peculiarity  of  characterising 
races  that  are  sharply  divided  and  very  persistent,  and  which 
maintain  themselves,  in  spite  of  change  of  locaUty  and 
climate,  and  partially  resist  crossing  with  other  races  of  the 
same  specieB.    The  date  of  &eir  origin  is  unknown,  and  we 
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cannot  now  tell  under  wliat  influences  thej  were  formed ;  but 
as  the  species  are  all  domestic,  it  is  probable  that  some,  if  not 
all,  have  been  produced  by  cultiyation.  Among  them  is  a  race 
of  common  gourds  {OucwrbUa  fepo),  in  which  the  tendrils 
convert  themselves  into  a  sort  of  branches  bearing  leaves, 
flowers,  and  often  fruits.  There  are  also  numerous  races  of 
the  same  species  producing  deformed  fruits,  warty,  and  parti- 
coloured, and  which  transmit  their  peculiarities  with  their  seed 
so  long  as  thej  are  not  modified  by  crossing. 

A  still  more  remarkable  example  is  afforded  by  a  small 
race  of  pumpkins,  0.  maxima,  which  we  have  received  from 
China,  and  observed  for  many  years  in  the  Museum.  It  differs 
from  the  typical  form  of  the  species  by  the  ovary,  and  the 
fruit  being  entirely  free,  and  the  tube  of  the  Oklyx  being 
reduced  to  a  sort  of  disk  {plateau) j  serving  for  the  support  of 
the  carpels ;  notwithstanding,  the  complete  adhesion  of  the 
ovary  to  the  tube  of  the  calyx  is  stated  by  authors  to  be  an 
essential  character  of  the  &mily  of  the  CncurbitaceaB.  This 
example  shows  how  great  the  extent  of  variation  may  be,  and 
what  fixity  they  may  acquire  when  once  produced. 

The  next  fact  of  which  I  have  to  speak  is  quite  recent,  and 
has  already  been  brought  before  the  Academy  by  Dr.  Godron, 
Professor  of  Botany,  at  Nancy.     In  1861  M.  Godron  found,  in 
a  crop  of  Datura  tatula,  a  species  with  very  spiny  fruit,  a 
sinele  individual,  in  which  the  capsule  was  perfectiy  smooth, 
and  unarmed.     Seeds  taken  from  this  capsule  gave,  in  1862,  a 
batch  of  plants,  all  of  which  reproduced  the  peculiarities  of 
the  individual    from   which    they  sprung,     from  their  seed 
grew  a  third  generation,  similarly  smooth,  and  in  1865  and 
1866  I  saw  at  the  Museum  the  fourth  and  fifth  generation 
of  this  new  race,  in  all  more  than  100  individuals,  not  one  of 
which  manifested  the  least  tendency  to  reproduce  the  spinous 
character   of  the   species.      Crossed    with    this  last  by  M. 
(xodron  himself,  the  unarmed  race  produced  mule  plants,  which 
in  the  succeeding  generation  returned  to  the  spiny  form,  and 
the  unarmed  form,  bein^,  in  fact,  genuine  hybrids,  endowed 
with  fertility.     M.  Godron,  from  these  facts,  refers  to   one 
species,  the  Datura  Stramonium,  D.  loms  (of  Bertoloni,  not  of 
LinnaBus),   and  D.   Tatula,    three   constant  forms  previously 
regarded  as  good  species,  and  adding  to  it  D,  Tatula  inermis, 
discovered  by  himself,  and  so  to  speak,  bom  under  his  eyes. 
These  four  distinct  forms  have   arisen  by  variation  from  a 
single  type,  not  one  of  them  wanting  in  any  character  assign- 
able to  true  species. 

Here  a  point  presents  itself,  to  which  I  would  call  the 
attention  of  all  who  believe  in  the  mutability  of  specific  forms, 
and  who  attribute  the  origin  of  actual  species  to  simple  modifies- 
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tions  of  more  ancient  species.  Most  of  these  observers  admit 
tliat  such  modifications  have  been  produced  with  exceeding 
slowness  through  insensible  gradations^  so  that  thousands  of 
generations  may  have  been  reqaired  to  transform  one  species 
into  a  neighbouring  species.  We  know  not  what  may  have 
happened  in  the  course  of  ages ;  but  experience  and  obserra* 
tion  teach  us  that  at  the  actaal  epoch  of  anomalies,  whether 
slight  or  profound,  the  alterations  in  what  we,  perhaps,  arbi- 
trarily, call  specific  types — ^the  monstrosities,  in  fact,  whether 
they  are  of  a  transitory  and  individual  character,  or  whether 
they  give  rise  to  new  races,  persistent  and  uniform,  through 
an  indefinite  number  of  individuals — are  produced  abruptly ; 
and  without  any  transitive  forms  between  them  and  the  normal 
form.  A  new  race  is  bom  completely  formed,  and  the  first 
individual  representing  it  exhibits  the  characters  of  the 
generations  that  will  succeed  if  the  variation  is  preserved. 
New  modifications  may  be  added  to  the  first  one,  and  occasion 
a  subdivision  into  primary  and  secondary  races ;  but  these 
appear  with  the  same  suddenness  as  the  first  variation  did.  I 
am  not  defending  the  doctrine  of  evolution.  I  state  merely 
that  the  biological  phenomenon  of  one  epoch  do  not  justify, 
in  any  way,  the  hypothesis  of  an  insensible  degradation  of 
ancient  forms,  and  the  necessity  for  millions  of  years  in  order 
to  change  the  physiognomy  of  species.  Judging  from  what 
we  know,  their  transformations,  if  they  have  taken  place,  may 
have  been  effected  in  a  much  smaller  lapse  of  time  than  is 
supposed.  There  may  be  alternations  in  the  life  of  nature,  and 
periods  of  immobility,  apparent  or  real,  may  succeed  other 
periods  of  rapid  transformation,  during  which  that  which  was 
previously  exceptional  and  abnormal,  becomes  a  portion  of  the 
regular  order  of  things.  And  we  must  not  forget  that  time  is 
to  us  a  succession  of  phenomena,  and  that  whether  the  pheno- 
mena succeed  each  other  quickly  or  slowly,  it  is  all  one  for 
the  doctrine  of  evolution.  In  either  case  the  principle  of  con- 
tinuity is  not  assailed. 
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ANCIENT  MEN  IN  WIBTEMBEB6. 

Thx  following  paper  is  taken  from  &e  Archives  dee  Sdemee^ 
Jt  gyres  an  account  of  recent  disooymes  of  tbe  remains  of 
Imman  indoBtiy  in  Wirtemberg  as  desoribed  by  Frofeaaor 
Fraas. 

In  1866^  a  mason  of  Schassenried,  in  Wirtemberg,  waa 
obliged  to  dig  a  long  and  deep  channel  to  cany  off  some  wator 
that  had  been  diyerted  by  the  disinage  of  an  adjacent  swamp. 
This  work  led  to  the  discovery  of  a  larjo^e  quantity  of  fragmenta 
of  bone  and  reindeer  hom»  and  of  unplements  wrought  in 
flint  and  bone.  Dr.  Fraas  had  special  diggings  made  to  ex* 
plore  this  deposit,  and  examined  the  results  with  great  care. 
The  ground  cut  through  in  these  diggings  showed  the  follow*- 
ing  succession,  beginning  at  the  bottom — ^a  bed  of  erratic 
gravel,  a  layer  of  tuff  containing  terrestrial  and  flnviatile 
shells,  identical  with  living  species,  and  lastly,  a  thick  bed  of 
turf,  forming  the  existing  surface.  The  bones  and  wrought 
objects  were  discovered  in  a  sort  of  excavation,  or  pocket,  dug 
in  the  gravel  and  filled  with  moss  and  sand.  The  moss,  which 
formed  a  thick  layer  between  the  gravel  and  the  tuff,  was  in  a 
state  of  such  perfect  preservation,  that  the  species  could  be 
exactly  determined  by  M.  Schimper.  They  were  Hypnum 
earmentoeum  (Wahl.),  Hypnum  aduncum,  var.  Qrcenlandicmm 
(Hedwig),  and  Hypnum  fltUtane,  var.  ten/uisemium.  These 
mosses  now  live  either  in  high  latitudes  or  at  considerable 
elevations  above  the  sea-level,  usually  near  the  snow,  or  the 
nearly  frozen  water  running  from  it.  They  belong  to  a  very 
northern  flora — about  70°, — ^and  the  Hypnum  eofrmentoeum,  in 
particular,  to  the  limits  of  perpetual  snow.  The  lower  gravel 
is  evidently  erratic,  and  the  marshy  plain  which  the  cutting 
traverses  rests  against  a  gravel-lull,  which  is  nothiug  but  an 
ancient  moraine,  and  M.  Desor  states  that  in  the  vicinity  of 
glaciers,  hollows  are  foimd  similar  to  this  one  containing  vari- 
ous objects,  and  believed  by  Dr.  Fraas  to  have  been  the  rubbish 
hole  of  an  ancient  people,  living  at  the  time  when  the  reindeer 
inhabited  the  neighbourhood. 

All  the  bones  found  in  the  moss,  which  is  kept  wet  by 
numerous  springs,  are  completely  preserved,  while  those  in  the 
gpravel  are  entirely  decomposed.  The  recent  diggings  exposed 
a  prodigious  quantity  of  bones  and  reindeer  horns.  The  bones 
are  all  broken,  having  been  split  to  extract  their  marrow ;  the 
horns  were  in  great  number,  some  whole,  and  belonging  to 
young  animals,  others  had  been  put  to  divers  uses,  and 
rejected  as  worn  out.  It  is  curious  that  the  teeth  had  been 
carefully  extracted  from   the  jaws,  for  what  purpose  is  un- 
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known.  Except  some  fragments  belonging  to  a  species  of  ox. 
no  bones  of  otner  ruminants  were  foond^  but  there  were  some 
remains  of  the  horse.  The  presence  of  the  glutton^  of  a  bear^ 
differing  from  that  of  the  caverns^  and  resembling  the  arctic 
bear^  of  the  wolf^  the  polar  fox,  and  the  swan,  and  the  absence 
of  the  dog,  appears  made  out.  / 

The  fanna,  like  the  flora,  thns  testifies  to  a  northern  climate, 
being  composed  of  animals  not  fearing  cold,  and  presenting  no 
trace  of  that  mixture  obsenred  elsewhere  of  noiiihem  animals 
with  others  belonging  to  temperate  or  southern  regions.  The 
remains  of  human  industry  consist  principally  of  wrought 
flints  (600  pieces),  lance-points,  arrow-heads,  etc. ;  (no  hatchets) 
some  blocks  (nucUus),  together  with  needles,  hooks,  etc.,  of 
reindeer  horn.  Besides  these,  some  rolled  flints  had  evidently 
been  used  as  hammers.  Some  flat  stones,  bearing  traces  of 
fire,  and  bits  of  charcoal  testified  also  to  the  presence  of  man. 
There  was  no  trace  of  pottery,  nor  of  human  bones.  Nothing 
good,  nothing  whole,  was  thrown  into  this  ditch ;  it  was  simply 
n  receptacle  for  rubbish. 

The  fauna  and  the  flora  had,  as  we  have  seen,  a  peculiarfy 
northern  character;  much  more  so  than  those  of  other  stations 
of  the  reindeer  epoch — ^that  of  Languedoc,  for  example.  This 
remarkable  fiEict  gives  importance  to  the  discovery  of  Dr.  Fraas. 
Must  we  conclude  from  it  that  the  station  of  Schussenried 
belonged  to  a  more  ancient  period?  This  is  probable,  but 
requires  to  be  confirmed  by  further  investigation.  We  must 
notice  the  apparent  inferior  civilization  of  the  people  to  whom 
these  relics  belonged.  They  do  not  seem  to  have  been 
acquainted  with  the  potter's  cu^,  nor  to  have  ornamented  their 
implements  with  any  sculpture. 

Evidently,  the  station  of  Schussenried  was  posterior  to  the 
glacial  epoch,  properly  so  called — ^that  is  to  say,  to  the  time 
when  the  glacier  of  the  Rhine  formed  moraines  and  accumu- 
lated gravels.  But  we  may  conclude  firom  the  presence  of 
northern  mosses,  and  from  tiie  character  of  the  fauna,  that  the 
country  had  not  been  long  cleared  of  ice  when  the  people,  who 
left  these  traces,  established  themselves  in  it.  It  is  probable 
that  fresh  researches  at  other  points  may  lead  to  the  discovery 
of  new  stations,  and  fresh  means  of  comparison,  which  may 
enable  the  age  of  that  of  Schussenried  to  be  fixed. 
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MB.  GRAHAM'S  RECENT  DISCOVERIES :  —  THE 
ABSORPTION  AND  DIALYTIC  SEPARATION  OF 
GASES  BY  COLLOID  SEPTA :— THE  OCCLUSION  OP 
GASES. 

In  a  series  of  papers  commanicated  to  the  Royal  Society^  Mr. 
Graham  has  detailed  his  beautiful  researches  into  the  difi\ision 
of  gases.  The  subject  of  this  paper  is  a  brief  account  of  his 
recent  researches  on  the  Absorption  and  Dialytic  Separation 
of  Gases  by  Colloid  Septa. 

It  is  necessary  to  remember  that  all  gases  when  existing 
under  circumstances  inwhich  they  do  not  chemically  combine^  yet 
diffuse  themselves  through  one  another  and  form  a  uniform  mix* 
ture^  even  though  their  specific  gravities  may  be  widely  different^ 
and  they  be  kept  externally  at  perfect  rest ;  the  law  being  that 
this  tendency  to  diffuse  varies  in  the  inverse  ratio  of  the  square 
roots  of  their  specific  gravities.  It  must  also  be  borne  in  mind 
that  the  same  law  regulates  the  diffusion  of  gases  through 
septa  possessing  minute  pores  as  when  the  gases  communicate 
freely  with  each  other. 

Mr.  Graham  has  shown  how  a  mixture  of  gases  may  be 
changed  in  composition  by  the  escape  of  the  lighter  and^  there- 
fore^ more  difiusible  gas^  this  fact  being  well  shovni  by  passing 
an  explosive  mixture  of  one  volume  of  oxygen  and  two  volumes 
of  hydrogen  through  the  stem  of  a  tobacco-pipe  enclosed  in 
an  outer  tube  of  glass^  which  is  rendered  vacuous^  the  hydrogen 
being  more  diffusive^  streams  through  the  porous  walls  so  much 
faster  than  the  oxygen  that  on  issuing  from  the  end  of  the  pipe 
the  mixture  ceases  to  be  explosive.  But  mixed  gases  must  differ 
considerably  in  specific  gravity  in  order  to  separate  from  one  an- 
other to  any  great  extent  in  their  molecular  passage  into  vacuum. 

In  his  recent  researches  Mr.  Graham  has  employed — firstly^ 
the  soft  colloid^  india-rubber ;  secondly,  those  metals  to  which 
-a  certain  degree  of  coUoid  property  might  be  imparted  by 
means  of  heat. 

When  atmospheric  air  is  separated  from  a  vacuous  space  by 
a  septum,  or  bag  of  india-rubber,  some  air  passes  through 
it  into  the  vacuum.  In  observing  the  passage  of  air 
and  gases  into  vacuum,  the  Torricellian  vacuum  was  first 
employed.  A  plain  glass  tube,  two  millimetres  in  diameter 
and  one  metre  in  length,  is  closed  at  one  end  by  a  sheet  of 
thin  india-rubber  straiued  over  a  porous  plug  of  plaster  of 
Paris,  the  tube  is  now  filled  with  mercury  and  inverted,  a 
vacuum  being  obtained  into  which  air  (or  any  gas  allowed  to 
play  upon  the  disk  of  rubber)  gradually  penetrates,  passing 
through  the  film  and  depressing  the  mercurial  column  in  the 
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tnbe.    The  following  numbers  repreaent  the  velocity  with  which 
the  rubber  is  penetrated  by  different  gaaes  in  equal  times : — 

Nitrogen 1 

Carbonic  ozide I'llS 

Atmospheric  air 1'149 

Ifarahgaa 2-148 

OxTgen 2'55 

Hydrogen 550 

Carbonic  acid 13-58 

Air  being  a  mechanical  mixtare  of  21  per  cent,  of  oxygen 
and  79  per  cent,  of  nitrogen,  the  constitaents  of  atmospheric 
air  are  carried  through  a  film  of  rubber  into  a  vacuuni  nearly 
in  the  same  relative  proportion  as  the  same  gases  penetrate  it 
singly,  hence  the  composition  of  air  "dialyzed"  by  the  india- 
rubber  septum  is  dedncible  by  calculation — 

Oxygen    .    21     x    2556    =    53-676    =    40-46 
Nitrogen .    79     X    1  =79-  =    59-54 

10(W)0 

In  the  experiment  with 
the  Torricellian  Tacnnm, 
air  entering  through  the 
rubber  was  found  to  have  1 
the  composition  indicated 
by  theory^-40  per  cent, 
oxygen  and  60  per  cent, 
nitrogen. 

Dr.  Sprengel'a  Mercu- 
rial Exhauster  (Fig.  1)  is 
now  used  instead  of  the 
Torricellian  Tacumn.  It 
possesses  the  adrantage 
of  simultaneonsly  nmin> 
t-ftin'ng  the  space  racuoos, 
and  delivering  for  exami- 
nation any  air  entering 
through  the  septnm. 

The  flow  of  mercury, 
from  the  funnel,  a, 
throngh  the  fall  tube,  c  b, 
ia  regulated  by  the  clip 
which  compresses  the 
caoutchouc  tube,  c.  The 
receirer  to  be  exhausted 
is  connected  with  the  iaU 
tube  by  a  branch  arm,  x. 

The  descending  stream 
of  mercary  draws  the  air 


1  A 
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from  the  receiver  and  deliyers  it  at  e^  a  vacama  being  iilti* 
mately  prodaced. 

8  represents  a  bag  of  silk^  yamished  with  india-mbber^ 
lined  with  felted  carpet. 

After  allowing  sufficient  time  for  the  remoral  of  the  original 
air  (representing  the  capacity  of  the  bag)^  it  will  be  foand  that 
the  air  penetrating  the  bag,  and  delivered  into  the  tabe^  B, 
possesses  the  power  of  rekindling  a  glowing  splinter  of  wood ; 
analysis  proving  it  to  contain  40  per  cent,  of  ozyg^  and  60 
of  nitrogen. 

The  constituents  of  atmospheric  air  will  also  pass  throngb 
mbber  into  a  space  containing  some  other  gas,  as  hydrogen  or 
carbonic  acid,  at  the  same  relative  velocities  with  which  they 
enter  a  vacuous  space.  Later  experiments  have  also  proved 
that  air  may  be  changed  in  composition  by  escaping  under  a 
pressure  of  two  atmospheres  through  a  rubber  septum,  the 
proportion  of  oxygen  transmitted  being  shghtly  less  than  in 
the  experiments  with  the  vacuum. 

This  penetration  of  india-rubber  by  gasee  is  not  due  to 
diffusion  through  actual  pores ;  if  it  were,  the  lighter  gases 
would  pass  through  witk  the  greater  velocity ;  in  the  experi- 
ment with  the  rubber  film,  or  bag,  for  instance,  diffusion  would 
favour  the  passage  of  nitrogen. 

It  will  be  seen,  from  the  table  given  on  page  458,  that  those 
gases  which  penetrate  the  mbber  most  readily  are  those  most 
easily  Uquified  by  pressure,  and  also  generally  highly  sd.uble 
in  water. 

Mr.  Graham  considers  that  the  penetration  of  the  gas 
through  rubber  is  due  to  its  previous  absorption  as  a  Uqnid  in 
the  soft,  colloid  substance  of  the  india-rubber,  the  transinisaion 
being  effected  by  the  agency  of  liquid,  and  not  gaaeoua 
diffusion^  The  mbber  being  wetted  through  by  the  Uquified 
gas,  the  latter  evaporates,  and  reappears  on  the  other  aide  of 
tiie  membrane  as  a  true  gas. 

There  is,  moreover,  experimental  proof  of  this  abearption^ 
When  india-rubber  is  exposed  to  an  atmosphere  of  carbonic 
add  ga%  it  takes  up  in  one  hour  nearly  its  own  volume,  and 
this  gas  may  be  subsequently  extracted  by  the  action  of  tiie 
vacuum.  Oxygen  is  twice  as  solvhle  in  india-rubber  as  in 
water,  and  two  and  a  half  times  more  soluble  in  rubber  than 
nitrogen  is. 

These  experiments  are  of  great  physiological  interest* 
Respiration  is  probably  due  to  the  Hquid  diffusion  of  gases 
through  membranes.  The  air-bladder  of  fishes,  eepeckHlj  those 
without  a  pneumatic  duct,  must  be  filled  by  tibe  same  agenqf. 

In  extending  the  inqniiy  to  the  passage  of  gsses  through 
metals,  Mr.  Graham  empkgped  tabes  closed  ad  one  eiid^  ma 
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open  end  bein^  placed  in  connection  witii  SprengePs  Mercurial 
Sdiauster.  The  metallic  tabes  were  placed  within  porcelain 
tabes;  the  gas  under  examination  was  allowed  to  oircnlate 
through  the  annular  space  between  the  two>  and  the  arrange** 
ment  admitted  the  subseqnent  appUcation  of  heat. 

With  a  platinum  tube^  and  air  circulating  outside  it,  the 
vacuum  remained  undisturbed,  even  when  the  temperature  rose 
to  a  bright  red  heat:  but  when  dry  hydrogen  was  made  to 
pass  through  the  annular  space,  the  platinum  allowed  the 
hydrogen  to  pass  through  into  the  vacuum,  as  soon  as,  but  not 
tmtil,  the  metal  was  raised  to  a  red  heat.  In  seven  minutes  the 
Sprengel  tube  delivered  15*47  cubic  centimetres  of  gas,  of 
which  15*27  cubic  centimetres  were  pure  hydrogen.  The  pla* 
tinum  tube  employed  was  1*1  millimetre  in  thickness,  with  an 
internal  diameter  of  12  miUimetres. 

The  surface  actually  heated  was  200  millimetres  (8  inches). 
The  rate  of  passage  of  the  hydrogen  was  therefore  489*2  cubic 
centimetres,  through  a  square  metre  of  platinum  1*1  millimetres 
thick  in  one  minute.  The  passage  of  other  gases  through  the 
same  tube  was  next  examined,  the  experiments  being  conducted 
in  exactly  the  same  way,  the  metal  being  heated  to  bright 
redness.  The  most  interesting  fact  developed  itself,  that  wlule 
hydrogen  could  penetrate  at  the  above  rate,  the  following 
gases  were  incapable  of  passing,  even  to  the  extent  of  0*2 
cubic  centimetres  in  one  hour :— Oxygen,  nitrogen,  chlorine, 
hydrochloric  acid,  steam,  carbonic  acid,  carbonic  oxide,  marsh 
gas,  defiant  gas,  hydrosulphuric  acid,  and  ammonia. 

It  was,  however,  with  a  tube  of  palladium  that  the  most 
remarkable  results  were  obtained,  that  metal  permitting  the 
permeation  of  hydrogen  with  far  greater  facility  than  platinum, 
and  at  a  temperature  short  of  redness.  The  closed  palladium 
tube  remained  perfectly  tight  when  connected  with  the  Mer« 
curial  Exhauster,  with  air  (or  carbonic  acid)  outside  the  tube, 
both  at  the  ordinary  temperature,  and  at  a  temperature  near 
low  redness^ 

When  dry  hydrogen  was  allowed  to  drcohte  in  the  annular 
space,  none  passed  through  in  three  hours  at  a  temperature  of 
100^  C,  but  when  the  temperature  was  raised  to  240^  C,  the 
hydrogen  began  to  come  through  at  a  gradaally  increasing 
rate,  until  265^  C.  was  reached,  when  the  exhauster  delivered 
11*2  cubic  centimetres  in  five  minutes,  or  423  cubic  centimetres 
for  a  square  metre  of  palladium  one  millimetre  thick. 

It  is  interesting  to  compare  the  passage  of  hydrogen 
through  the  palladium  with  the  penetration  of  the  same  gas 
into  vacuum  through  a  septum  of  india-rubber.  The  palladium, 
one  millimetre  in  thickness,  was  sevenfy  times  the 
of  the  rubber  sheet* 
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The  comparison  follows,  penetration  of  hydrogen  through 
a  square  metre  of  the  rubber  in  one  minate,  at  a  temperatnre 
of  20°  C.^=I27  cubic  centimetres,  through  the  paUadiam^^23 
cubic  centimetres,  at  a  temperature  of  265°  C. 

It  has  been  shown  that  oxygen  could  be  partially  separated 
from  atmospheric  air  by  the  septum  of  india-rubber,  while 
platinum  and  palladium  only  permit  hydrogen  to  pass, 
apparently  to  the  exclusion  of  every  other  gas.  Therefore 
when  the  palladiam  tube  was  heated  to  270°  G.  in  an  atmo- 
sphere of  coal  gas  couBisting  of  a  mixture  of  45  per  cent, 
marsh  gas,  with  40  per  cent,  free  hydrogen,  the  gaa  pene- 
trating the  metal  and  delivered  by  the  mercurial  ezhaoster 
contained  no  trace  of  carbon  compound,  but  was  pare 
hydrogen. 

It  is  now  necessary  to  consider  the  nature  of  these  trans- 
missions in  the  case  of  the  rubber  and  metal  respectively. 

In  the  passage  of  goa  through  the  india-rubber,  it  has 
.been  shown  that  the  colloid  substance  possessed  the  power  of 
absorbing  the  gas.  Is  the  penetration  of  the  platinum  due  to 
the  same  cause  ? 

The  following  experiments  were  devised  in  order  to  deter- 
mine this : — 

The  metal  was  first  carefully  cleaned  by  washing  in  alkali, 
and  subsequently  with  distilled  water ;  it  was  then  introduced 
into  a  porcelain  tube  glazed  both  inside  and  out,  and  provided 
with  corks  well  covered  with  fused  gntta  percha,  each  cork 
was  fitted  with  a  fine  quill  tube.  The  one  quill  tube,  a,  being 
connected  with  the  mercurial  exhauster,  the  other  being  then 
closed.  It  is  evident,  therefore,  that  the  apparatus  afforded  a- 
means  of  heating  the  metal  in  vacuo,  and  of  transferring  any 
gas  that  might  be  distilled  over. 


Wire  of  fused  platinum  weighing  200  grammes  was  heated 
to  bright  redness,  and  allowed  to  cool  slowly  in  a  stream  of 
pure  and  dry  hydrogen. 

The  same  wire  on  distillation  in  vacuo  gave  2-12  cubic 
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centimetres    of   gas^   of   wliich    1*98    proved    to    be    pure 
hydrogen. 

The  weight  of  the  metal  being  divided  by  its  specific 
gravity  (201 -f  21*5)  gives  the  volume  of  the  mefcal=9'34  cabic 
centimetres ;  hence  the  one  volume  of  platinum  held  (the  gas 
being  measured  cold)^  0*207  volumes  of  hydrogen.  It  must 
be  admitted^  therefore^  that  platinum  has  a  power  to  absorb 
hydrogen  at  a  red  heat,  and  to  retain  it  for  an  indefinibe 
period,  to  this  power  Mr.  Graham  has  given  the  name  of 
occhisioit  (a  shutting  up)  of  hydrogen  by  the  metal. 

Hammered  platinum  has  a  much  higher  absorbing  or 
'^  occluding''  power  than  the  fused  metal,  probably  owing  to  a 
mechanical  diiference  in  the  texture,  a  specimen,  in  the  form  of 
tube,  occluded  2*8  times  its  volume  of  hydrogen ;  the  same 
platinam  again  charged  with  hydrogen  was  sealed  np  in  a 
glass  tube,  after  two  months  it  gave  on  distillation  in  vacuo 
2*28  times  its  volume  of  gas,  tending  to  prove  that  the 
hydrogen  had  been  retained  by  the  platinum  without  loss. 

It  has  already  been  stated  that  the  transmission  of  hydrogen 
through  palladium  was  far  more  striking  than  in  the  case  of 
platinum,  the  permeation  taking  place  at  a  far  lower  tem- 
perature. The  results  given  by  the  occlusion  of  hydrogen  by  this 
metal  were  also  most  remarkable.  A  specimen  of  foil  rolled 
from  wrought  palladium,  weighing  1*58  grammes,  was  exposed 
to  hydrogen,  at  a  temperature  between  90°  and  78°  C.  for  three 
hours,  and  then  allowed  to  cool  slowly  in  a  stream  of  the  gas. 
The  metal  was  then  transferred  to  a  glass  tube,  which  was 
exhausted  in  the  usual  way,  and  on  being  heated  with  a  gas 
flame  the  palladium  gave  off  gas  in  a  continuous  stream  for 
twelve  minutes,  when  the  evolution  ceased.  The  volume  of  gas 
amounted  to  85*56  cubic  centimetres.  The  palladium  having 
occluded  643*8  times  its  volume  of  hydrogen.  As  in  the  case 
of  the  platinum  the  melted  metal  does  not  possess  the  power 
to  the  same  degree  as  the  wrought  metal.  The  specimen 
examined  absorbed  about  347  times  its  volume  of  hydrogen. 

Each  metal  .exerts  a  selective  power  for  gases.  Copper 
wire  occludes  0.806  times  its  volume  of  hydrogen.  Gold 
comets*  from  the  refuse  of  assays  were  examined  without 
preliminaiy  treatment,  98  grammes,  having  a  volume  of 
4.83  cubic  centimetres,  gave,  on  heating  in  vacuo,  10.25  cubic 
centimetres  of  gas,  which  consisted  principally  of  carbonic  oxide. 
The  same  comets,  though  they  never  assumed  so  much  gas  as 
they  acquired  in  the  muffle,  still  occluded  0.83  times  their 
volume  of  carbonic  oxide,  and  0.48  times  their  volume  of 
hydrogen. 

*  When  the  bntton  of  gold  is  remoTed  from  the  auay  furoftoe  it  is  rolled  into 
A  ribftnd  and  twiited  into  a  flat  spiral,  to  -which  the  name  of  "  comet  '*  is  giren. 
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Heated  in  air  they  absorbed  0.2  times  their  volume  of  gas^ 
which  was  principally  nitrogen^  showing  a  remarkable  indif- 
ference to  oxygen.  Silver  was  also  examined^  one  specimen 
ocdnded  in  successive  experiments  8.05  and  7.47  tmes  ito 
vobune  of  oxygen^  without  any  visible  tarnish. 

It  was  with  iron  that  results  of  the  greatest  commercial,  as 
well  as  scientific  interest,  were  obtained.  Iron  possesses  the 
power  to  occlude  hydrogen,  but  carbonic  oxide  is  taken  up  br 
more  largely  than  hydrogen,  by  slowly  cooling  the  metal,  fiom, 
a  dull  red  heat.  In  the  process  of  converting  iron  into  steel 
by  cementation,  the  bars  of  malleable  iron  are  imbedded  in 
charcoal,  and  heated  to  redness  in  chests  of  fire-brick.  The 
cause  of  the  penetration  of  carbon  into  the  centre  of  the  mass 
of  iron  has  always  been  obscure. 

As  Mr.  Graham  observes,  the  occlusion  of  carbonic  oxide 
by  the  metal  at  a  low  red  heat  appears  to  be  the  first  and 
necessary  step  in  the  process  of  '^  acieration.^'  The  gas 
appears  to  abandon  half  its  carbon  to  the  iron,  when  the 
temperature  is  afterwards  raised  to  a  considerably  higher 
degree.  The  process  of  cementation  being  thus  divided  into 
two  distinct  stages,  the  first  at  a  low  temperature,  during 
which  the  carbonic  oxide  is  occluded,  the  second  at  a  higher 
temperature,  in  which  carbon  is  separated. 

Lastly,  in  all  these  experiments,  the  metal  was  first 
heated  in  vacuo,  in  order  to  remove  any  grases  that  might  have 
been  occluded  in  the  process  of  its  manufacture. 

The  natural  gases  of  commercial  wrought  iron  appear  to 
be  a  mixture  of  hydrogen  and  carbonic  oxide.  It  became, 
therefore,  a  point  of  great  interest  to  examine  the  natural 
gaaes  of  meteoric  iron.  A  notice  of  the  fects  having  ap- 
peared in  a  late  number,  it  is  only  necessary  to  state  that  the 
nron  of  the  Lenarto  meteorite  gave  out  on  heating  in  vacuo  2.8 
times  its  volume  of  gas;  of  which  eighty-five  per  cent,  was 
hjAcogtm,  Thus  a  iaU  of  meteoric  iron  on  the  earth  brings  to  us' 
the  same  gas  that  has  been  discovered  by  Messrs.  fiuggina 
and  Miller  to  exist  in  the  atmosphere  of  many  of  the  fixed  stars. 
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CLUSTERS  AND  NEBULJB.— SOUTHERN  OBJECTS.— 
DOUBLE  STARS.— OCOULTATION. 

BT  THB  BEV.   T.   W.   WEBB^   A.H.^   F.B.A.S. 

If  we  sappose  a  line  drawn  from  Arcburus  to  a  Ophiuchiy  and 
from  near  its  centre  drop  a  perpendicular  to  it  for  some  dis- 
tance^ the  latter  will  hit  a  2  mag.  star^  the  brightest  in  a 
considerable  area^  a  Serpentis,  which  may  be  also,  identified 
from  its  lying  in  a  straight  line  between  two  3  mag.  attend- 
ants, the  one  np  being  o  (which  is  donble,  No.  26  of  oar  list. 
Int.  Obs.  ii.,  56),  the  other  8  f  (which  is  nearer  a)  being  6. 
From  this  last  stf^  we  mnst  run  out  a  line  at  something  leas 
than  a  right  angle—say  80^ — ^with  that  joining  6  and  B,  and  of 
about  equal  length ;  if  we  then  sweep  oyer  the  region  where  it 
ends,  we  shall  find  a  5  mag.  star,  5  Serpentis,  which  should  be 
visible  to  a  keen  sight,  but  will  at  any  rate  be  conspicuous  with 
slight  optical  aid :  just  n  p^  the  finder  will  show  us  a  patch  of 
haze,  and  the  telescope  will  reveal — 

44.  The  Gre<U  Cluster  in  Libra.  Gen.  Cat.  4083— M  5. 
Smyth  calls  this  a  most  beautiful  cluster  of  minute  stars,  greatly 
compressed  in  the  centre,  with  outliers  in  all  directions.  .  In  his 
achromatic  of  5^  inch  aperture  it  was  a  superb  object,  with  a 
bright  central  blaze,  exceeding  even  M  3  (No.  41  in  our  last 
number)  in  concentration.  The  progress  of  optical  power  ia 
well  illustrated  by  the  fiict  that  M.,  the  discoverer,  said  of  it, 
in  1764,  '^  je  me  suis  assur^  qu'elle  ne  contient  aucune  6toile,'' 
and  9  with  the  40f.  reflector,  in  1791,  counted  about  200  in  it, 
though  they  were  undistinguishable  from  compression  in  the 
oenizre.  H.  with  less  aperture,  but  finer  definition,  describes  it 
as  '^  a  most  magnificent,  excessively  compressed  cluster  of  a 
lobular  character.  Stars  11 — 15  mag.  Diam.  in  B.A.=10  sec. 
of  time :  the  more  condensed  part  projected  on  [seen  through  ?] 
a  loose  irregular  ground  of  stars.  The  condensation  ia  pro- 
gressive up  to  the  centre,  where  the  stars  run  together  into  a 
blaaie,  or  like  a  snowball ;  the  scattered  stars  occupy  nearly 
the  whole  field.  The  neighbourhood  is  poor  in  stars.'^  He 
has  also  given  a  beautiful  figure,  well  exhibiting  the  general 
oharacter,  especiEklly  as  to  the  varying  sizes  of  the  stars. 
With  my  9i  inch  speculum  I  found  it  a  very  bright  and  beau- 
tiful object,  the  central  body  of  minute  stars  being  barely 
re8olved>  while  many  lai^er  ones  are  scattered  irregularly 
around  and  across,  or  throughout,  the  glittering  accumula- 
tion. I  noticed,  however,  some  features  which  do  not  appear 
either  in  the  description  or  drawing  of  H.  The  brightest  part 
of  Hub  condensed  mass  hea  decidedly  np  ka  general  centre  of 
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figare ;  the  largest  star  in  that  portion  is  s  f  the  centre ;  and 
n  of  the  blaze^  and  beyond  a  comparatiyely  vacant  interval, 
there  is  a  curved  line  formed  by  several  of  ihe  brighter  stars, 
pointing  a  little  inwards  at  its  p  extremity^  as  though  it  wwe 
a  portion  of  a  large  spiral.  These  are  indeed  minutias.  But 
such  minutias  not  merely  form  the  distinctive  character  of  the 
object^  but  may  be  important  in  process  of  time  as  tests  of  the 
stability  of  a  system,  of  whose  real  nature  we  know  much  less 
than  we  infer.  It  may  be  to  this  string  of  stars  that  the 
E.  of  Bosse  alludes,  in  including  the  cluster  among  those  in 
the  exterior  stars  of  which  "  there  appears  to  be  a  tendency  to 
an  arrangement  in  curved  branches,  which  cannot  well  be  un- 
real or  accidental.^'  Supposing  the  impression  to  be  as  accurate 
as  it  is  strong,  the  brighter  stars,  of  which  there  are  many  scat- 
tered in  a  surrounding  low-power  field,  are  not  accidentally  pro- 
jected in  front  of  and  around  the  mass,  but  form  a  constituent 
part  of  it ;  and  if  so,  we  have  evidence  of  the  combination  of 
widely  different  magnitudes  in  one  system,  more  distinct  than 
even  in  the  case  of  M  3,  described  in  our  last  number.  With 
a  power  of  450,  which  for  such  an  object  overpresses  the  light 
of  9i  in.  of  silver-on-glass,  it  is  but  a  turbid  speck.  But  words 
cannot  express  the  magnificence  of  the  spectacle  could  we  be 
transported  to  the  corresponding,  or  a  still  less  distance,  till 
that  '^  stellar  swarm ''  was  expanded  into  a  glittering  mass  of 
hundreds  of  suns  of  various  sizes,  occupying  a  widely  ex- 
tended region  of  the  sky.  Such  an  object  would  surely  foroe 
from  the  least  attentive  the  exclamation  which  may  well  be 
drawn  out  even  by  the  feeble  approximation  to  such  a  sight  in 
a  competent  telescope,  '^  Great  and  marvellous  are  Thy  works, 
O  Lord  God  Almighty  ! '' 

The  boundaries  of  Libra  and  Serpens  are  strangely  tortuous 
and  intermixed  in  this  region ;  in  fact  this  cluster  never  should 
have  belonged  to  the  former,  and  has  been  boldly  thrown  out  of 
it  by  Argelander  in  his  Uranometria.  It  may  be  worthy  of 
notice  that  5  Serpentis,  the  guide-star  to  the  cluster,  is  mariced 
by  him  as  of  5  mag.,  while  he  gives  only  6  mag.  to  10  SerpenUs, 
a  star  intervening  with  a  southward  bearing  between  it  and  €, 
but  the  two  appear  to  me,  with  a  beautiful  field-glass,  of  the 
same  brightness,  as  they  are  also  marked  in  the  S.  D.  IT.  K. 
map.  The  remark  acquires  value  from  Argelander's  high 
reputation  for  accuracy ;  and  the  stars  may  deserve  watching. 

By  way  of  an  instructive  comparison  with  this  and  similar 
objects  in  respect  of  the  varying  sizes  of  the  stellar  compo- 
nents— ^a  point  deserving  of  more  consideration  than  it  has 
received — we  will  add  Sir  John  HerscheFs  account  of  a  glorious 
cluster  in  the  S.  hemisphere.  We  have  another  motive  in 
doing  this — that  of  gratifying  the  laudable  anxiety  of  some  of 
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our  coldaial  friends  to  become  better  acqnainted  with  tbe 
wonders  of  their  peculiar  sky.  Oar  readers  at  home  will 
readily  forgive  an  occasional  addition  of  this  kind  to  oar 
previons  plan^  both  as  respects  clusters  and  nebulas^  and 
double  staxSy  especially  as  it  is  from  description  alone  that  the 
majority  of  them  can  ever  acquire  any  idea  of  the  riches  of  a 
part  of  the  heavens  which  never  rises  in  these  latitudes ;  and 
to  those  once  familiarized  by  personal  observation  with  a  class 
of  objects^  the  verbal  account  of  others  of  a  similar  character 
is  neither  uninstructive  nor  uninteresting.  These  southern 
additions  will  be  indicated  by  Roman  instead  of  Arabic 
numerals  in  our  lists.     We  begin^  then,  with 

(i.)  The  Oreat  Olohular  Oluster,  <o  Oentauri.     Gen.   Cat. 
3581-    R.A.  xiii.  h.  18m.  D.S.  46°  85'.    Of  this  H.  says,  that 
it  is  beyond  all  comparison  the  richest  and  largest  object  of 
the  kind  in  the  heavens.    Its  diameter  (in  his  18^  inch  mirror) 
is  full  20',  or  |-  that  of  the  moon  :  the  stars  are  literally  in- 
numerable, and  there  must  be  thousands  of  them,  for  it  is 
very  conspicuous  to  the  naked  eye  as  a  dim  cometic-looking 
star  of  4f  to  5  mag. ;  but  as  the  total  area  is  very  considerable 
(not  less  than  a  quarter  of  a  square  degree),  the  same  quantity 
of  light  concenl3*ed  in  a  single  point  would  very  probably 
exceed  that  of  a  8*  mag.  star.     The  whole  mass,  which  is 
by  ^ntlest  degrees  much  brighter  in  the  middle,  is  clearly 
resolved  into  stars ;  these,  on  a  general  view,  appeared  sin- 
gularly equal,  and  distributed  with  the  most  exact  equality, 
ike  condensation  being  that  of  a  sphere  equally  filled.     On 
more  attentive  looking,  however,  he  perceived  that  there  were 
two  sizes  among  them,  12  and  13  mag.,  without  greater  or 
less,  and  that  the  larger  stars  formed  rings  like  lace-work  over 
the  mass.     One  of  these  rings,  1^'  in  diameter,  was  so  marked 
as  to  give  the  appearance  of  comparative  darkness  in  the  centre, 
like  an  oval  hole  divided  into  a  double  opening  by  a  bridge 
of  stars.      ^^  Altogether,^'   as  H.   concludes  his   description, 
"  this  object  is  truly  astonishing ;"  and  his  figure  well  cor- 
responds with  these  words.    It  is  to  be  regretted  that  from 
its  position,  though  it  is  above  the  horizon  of  Spain,  Italy,  or 
Greece,  it  does  not  attain  a  meridian  altitude  of  10°  till  we 
reach  the  latitude  of  Damascus.     Beyond  this  limit,  however, 
or,  perhaps,  even  before  it  is  attained,  in  those  pellucid  skies, 
it  must  begin  to  exhibit  its  marvellous  aspect.     An  attempt  at 
allineation  on  the  part  of  one  who  has  never  seen  the  objects 
may  not  unfitly  excite  a  smile,  but  we  will  attempt  to  mark 
its  place  by  saying  that  it  lies  a  trifle  9  of  a  line  from  a  through 
^  Lupi,  two  very  solitary  and  it  may  be  presumed  conspicuous 
3  mag.  stars  nearly  on  the  same  parallel,  and  at  about  half 
their  distance  from  the  latter. 
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From  %  greofe  many  oocanonal  inBpeddoiis  of  flris  wxperb 
ofaiflter^  H.  inclmed  to  sttribnte  the  appearanoe  of  two  sises  of 
fltara  to  "  little  groaps  and  knots  of  the  smaller  size  lyixig  ao 
nearly  in  the  same  Tisnal  line  as  to  ran  together  by  the  aber- 
rations of  the  eye  and  telescope :  this  explanation  of  an  ap- 
pearance often  noticed  in  the  descriptions  of  snch  closters  is 
corroborated  in  the  present  instance  by  the  distribotion  of 
these  apparently  larger  stars  in  rings  or  mesh-like  pattema, 
chiefly  abont  the  centre,  where  the  stars  are  most  crowded.'' 
This  ingenioas  supposition  does  not,  however,  qnite  account 
for  the  eqnality  in  size  of  the  larger  stars,  which,  as  necessarily 
composed  of  groups  Yaiying  in  number,  would,  it  mi^t  be 
expected,  show  more  variety  in  brightness  also.  But  how- 
ever correct  it  may  be  in  this  or  otber  instances,  it  is  evidently 
not  applicable  to  cases  such  as  we  have  recently  described, 
M  8,  and  especially  M  5,  in  which  the  lai^r  stars  occur  as 
frequently  among  tike  stragglers,  where  such  coincidences  must 
of  necessity  be  far  less  common.  Computation,  or  even 
graphical  projection,  would  show  what,  on  the  hypothesis  of 
visual  coincidence,  ought  to  be  the  ratio  of  increase  in  such 
combinations  as  we  approach  the  centre  of  the  mass :  the  pre- 
liminary assumption  of  symmetry,  whether  in  equidistant 
arrangement  or  progpressive  condensation,  would,  of  course, 
be  seldom  fulfilled;  but  the  effect  of  irregularities  would  be 
limited,  and  might  be  allowed  for  within  certain  bounds  of  pro- 
bability. And  by  working  steadily  on  in  this  direction  we  might 
approximate  more  nearly  to  a  true  idea  of  the  internal  structure. 

To  those  possessed  of  adequate  instruments — to  which 
must  be  added,  a  knowledge  of  the  effects  of  perspective — the 
investigation  of  the  mode  of  combination  and  distribution  in 
these  grand  and  mysterious  aggregations  may  be  pointed  out  as 
an  interesting  pursuit.  We  seem  already  to  be  upon  the  trace 
of  some  general  laws.  H.  has  taught  us  to  look  for  larger 
and  ruddier  stars  in  a  central  position ;  the  Earl  of  Bosse  has 
pointed  out  a  tendency  to  curvature  in  the  outlying  branches, 
and  the  occasional  presence  of  dark  rifts  or  ''  lanes ;''  and  it 
may  fairly  be  expected  that  persevering  examination,  careftil 
drawing,  and  systematic  comparison  of  the  principal  clusters, 
may  lead  to  the  detection  of  other  peculiarities,  of  some  sig- 
nificance it  may  be,  at  least,  to  astronomers  as  yet  unborn. 
However  advanced  we  may  deem  ourselves — ^as  we  unques- 
tionably are — in  some,  and  those  very  important  respects,  in 
others  we  must  even  now  be  satisfied  with  laying  foundations. 
The  '^  adhuc  plus  ultra  est^^  of  Kepler  will  never  be  out  of 
date.  As  it  has  been  given  to  us  to  raise  a  noble  superstruc- 
ture on  the  labours  of  earlier  workers,  so  we  must  be  content 
to  do  in  turn  the  same  preliminary  office  for  future  generaHzera 


of  oolkoled  &ot6.  And  wheie  movemant  is  imperaeptibly 
tardj^  observation  oan  bat  wait  upon  it  with  oorresponding 
patience.  In  these  matters  we  have  reason  to  betieve,  though 
not  to  be  absobitely  confident^  that  motion  is  all  bat  imper- 
oeptible;  but  we  must  recoUect  what  has  happened  to  the 
pnmitiye  belief  as  to  the  immobility  of  the  so-called  Fixed 
Stars.  Change  of  place  in  the  collective  body,  which  has 
already  been  snspeoted  by  g»eat  observers^  and  which  would 
be  in  harmony  with  the  "  proper  motions''  of  unnumbered 
solitary  or  binary  stars^  could  only  be  dealt  with  in  the 
majority  of  cases  by  appropriate  methods  of  measurement;  the 
graduated  instruments  of  observatories  would^  of  course,  be 
always  appUcable,  but  perhaps  seldom  necessary,  if  Alvan 
Clark's  ingenious,  beaatifnl,  and  far  less  costly  micrometer  for 
measuring  large  distances  (Monthly  Notices,  six.  324)  were 
brought  into  use.  The  range  of  this  apparatus  being  about  a 
degree,  the  cases  would  not  be  many  in  which  a  duster  could 
not  be  compared,  both  in  position  and  distance,  with  several 
surrounding  stars;  and  though  such  comparisons  would  be 
singly  of  little  weight,  their  precarionsness  would  disappear 
under  a  multitude  of  repetitions,  while  the  employment,  where 
practicable,  of  several  stars  in  different  bearings,  would  detect 
any  material  error  arising  from  proper  motion  amongst  them* 
But  besides  this,  each  cluster  possessing  sufficiently  sahent 
points  should  be  watched  for  a  much  more  interesting^  phe- 
nomenon— ^internal  change.  This  is  so  far  less  probable  than 
spatial  movement,  as  it  is  unsupported  by  any  other  except  the 
most  general  analogy ;  but  what,  of  such  things,  ought  to  be 
pronounced  impossible  ?  Some  great  authorities  would  not  so 
pronounce  it.  And  some  clusters  are  well  enough  marked  to 
show  it,  by  the  distinctness  and  individuaUty,  or  marked 
arrangement  of  their  brighter  components. 

Another  noticeable  feature  in  stellar  clusters  would  be 
difference  of  colour  in  different  parts.  Such  a  variation  is  not 
without  an  analogy,  which,  however  slight  and  distant,  should 
no  more  be  neglected  in  an  investigation  where  we  have  so 
little  to  aid  us,  than  some  faint  foot-print  would  be  disregarded 
by  the  traveller  in  a  pathless  desert.  Notwithstanding  what 
may  at  first  appear  the  fortuitous  dispersion  of  colour  among 
insulated  stars,  I  have  been  led  to  notice  so  striking  a  pre- 
valence of  an  uniform  tint  in  some  regions,  as  to  believe  that  a 
general  and  careful  review  of  the  whole  heavens,  with  regard 
to  this  point,  would  be  desirable.  Not  only  would  this  be 
interesting  in  regard  to  possible  change,  but  it  might  lead  to 
some  result  as  to  the  mode  of  distribution ;  and  I  have  been 
gratified  by  observing  that  the  idea  is  corroborated  by  the 
spectrometric  researches  of  Secchi^  who  has  detected  a  preva* 
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lence  of  green  light  among  the  stars  of  Orion.  Bat  what- 
ever may  become  of  this  attempt  at  analogy — ^if  such  it  may 
be  termed — ^the  remark  of  H.^  already  referred  to,  as  to  the 
frequent  occurrence  of  a  ruddy  star  in  the  midst  of  a  group 
or  cluster^  will  be  full  of  additional  significance  when  we  com- 
pare his  account  of  another  ornament  of  the  southern  skies^  to 
be  inserted  here : — 

(ii.)  Tlie  Great  Cluster  47  Toucani.  Gen.  Cat.  52.  R.A.  Oh. 
18m.  D.S.  72^  52';  immediately  j?  the  n  part  of  the  Nubecula 
Minor,  This,  according  to  H.^  is  "  a  most  glorious  globular 
cluster — ^a  stupendous  object,'^  the  last  outliers  of  w£ach  ex- 
tend 2m.  16s.  in  B.A.  from  the  centre.  The  stars  are  nearly 
equal,  12  to  14  mag. ;  immensely  numerous,  and  compressed 
in  three  distinct  stages — ^being  first  very  gradually,  next  pretty 
suddenly,  and  finally  very  suddenly  very  much  brighter  up  to  a 
central  blaze,  13'5s.  (B.A.)  in  diam.,  where  they  seem  to  run 
together;  and  whose  colour  is  ruddy  or  orange-yellow  (in 
another  observation  pale  pinkish  or  rose-colour),  contrasting 
evidently  with  the  white  hght  of  the  rest — ^a  phenomenon  of 
which  he  had  no  doubt.  A  double  star,  11  mag.,  lies  s  p  the 
centre,  probably,  as  he  thought,  without  any  connection  with 
the  cluster.  The  mass  is  completely  insulated ;  after  it  has 
left  the  field,  ^Hhe  ground  of  the  sky  is  perfectly  black 
throughout  the  whole  breadth  of  the  sweep.'^  ^  would  have 
seen  here  the  result  of  a  gradual  agglomeration  by  the  power 
of  gravity  through  the  lapse  of  innumerable  ages.  Whatever 
may  be  the  value  of  the  speculation,  for  which  he  supposed 
there  was  ground  in  his  visible  heavens  in  the  case  of  M  4, 
and  another  cluster  in  Ophiuchus  (i^L  VI.  40),  the  fact,  at  any 
rate,  ought  not  to  escape  notice.  We  have  to  remember  that 
the  central  blaze  is  not  viewed  by  us  separately,  but  as  pro- 
jected in  perspective  among  a  very  considerable  proportion  of 
exterior  components  in  front  of  and  behind  it,  and  that  its 
peculiar  tint  must  be  consequently  lowered  by  the  admixture 
of  white ;  which  would  not  be  the  case  with  a  single  ruddy 
star  in  that  position.  If  the  great  reflector,  which  nas  been 
so  often  spoken  of  as  in  contemplation  for  Melbourne,  is  ever 
carried  into  effect,  it  is  to  be  hoped  that  it  will  be  provided 
with  one  of  Browning's  most  powerful  spectroscopes,  as  the  E. 
of  Bosse's  telescope  has  recently  been.  It  is  possible  that  the 
central  colour  may  not  be  out  of  the  reach  of  its  analysis  ;  at 
any  rate,  very  curious  results  may  fairly  be  expected  from  its 
employment  in  these  unexplored  regions. 

We  will  now  return  to  our  own  skies,  for  a  task  requiring 
some  little  patience  at  the  hands  of  those  not  possessed  of  gradu- 
ated instruments — ^the  ^^  fishing  up''  of  a  most  curious  planetary 
nebula^  discovered  by  Struve  I.^  and  therefore  called — 
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[45.]  S  5  N{eb.)  Gen.  Cat.  4234.  E.A.  xvih.  39m.  D.N. 
24^  4^  To  find  this  we  mnst  identify  two  guide- stars,  ^9  and 
€  Herculis.  The  former  will  be  recognized  by  the  directions 
in  Int.  Obs.,  ii.  56  (under  k  Here.) ;  the  latter  from  those  for 
f,  in  Int.  Obs.,  vi.  117,  since  e  is  the  next  3  mag.  star/f,  a 
little  8.  About  one-third  of  the  distance  from  13  to  e,  but  con- 
siderably 8  of  the  joining  line,  we  must  sweep — and  in  this 
case,  to  our  annoyance,  not  with  the  finder,  in  which  the 
object  xpould  not  be  distinguished  from  a  small  star,  but  with 
the  telescope  itself,  and  not  with  a  very  low  power,  for  the 
same  reason.  With  S-^  in.  I  found  it  better  seen  with  144 
than  80 ;  with  5i  in.  it  was  not  quite  stellar  even  with  a  comet* 
finding  power  of  30,  though  it  would  have  been  altogether  so 
with  a  lesser  aperture. 

The  reason  of  this  disadvantage  in  smaller  instruments  is 
worthy  of  notice.  The  apparent  telescopic  diameter  of  a  star, 
or  its  8ptiriou9  disc,  is  enlarged,  from  the  undulatory  nature  of 
light,  and  the  interference  occasioned  by  our  insulating  a  por- 
tion of  it  by  the  telescope,  in  proportion  to  the  diminution  of 
the  aperture.  Old  Hevel,  who  claims  to  have  been  the  first  to 
notice  this,  employed  his  discovery  in  an  amusing  way.  The 
fact  had  been  previously  remarked  that  the  stars  had  no 
visible  circular  discs  in  the  telescope,  but  appeared  as  radiating 
and  sparkling  points.  Galileo  and  others  had  rightly  divined 
the  cause — ^the  excessive  distance,  on  which  magnifying  power 
would  produce  no  sensible  effect ;  and  the  sagacious  Kepler 
had  gone  a  step  further  in  observing  that  the  stars  appeared 
smaller  in  proportion  to  the  excellence  of  the  telescope.  But 
Hevel  rejoiced  in  the  discovery  that  by  the  application  in  front 
of  the  object-glass  of  a  diaphragm  of  the  size  of  a  large  pea  I 
(which,  he  confesses,  destroyed  the  definition  of  the  moon)  he 
could  see  them  as  circular  discs  of  a  sensible  magnitude,  vary- 
ing according  to  the  brightness  of  the  star ;  which  he  says 
anyone  else  might  do  who  knew  how  to  use  his  telescope  aright. 
Little  did  the  worthy  Burgermeister  imagine  that  he  was 
intentionally  producing,  in  lt>47,  what  it  is  now  the  object  of 
every  observer  to  get  rid  of  as  much  as  possible.  In  pro- 
portion to  his  contracted  aperture  he  was  increasing  the  effect 
of  interference,  and  in  doing  what  he  could  to  make  the  stars 
look  like  planets,  was  making  them  look  especially  unlike 
themselves.  Now  this  enlarging  effect  will  be  more  con- 
spicuous on  stars  than  other  objects,  because  of  their  more  vivid 
light :  the  luminous  border,  so  to  speak,  added  by  interference^ 
b^g  much  less  intense,  as  Airy  has  shown,  than  the  interior 
of  the  disc,  may  be  strongly  perceptible  with  the  native  radiance 
of  the  stars,  when  with  reflected  lunar  or  planetary  Ugfat  it 
impairs  definition  iu  a  less  obvious  degree.     (And  thus  by  the 
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WBj  we  get  the  incidental  result^  that  though  a  reflector  when 
compared  with  an  achromatic  of  equal  light,  is,  nnder  ordinary 
circnmstances^  at  some  disadvantage,  from  inclading  in  its 
larger  aperture  more  atmospheric  confusion,  still,  when  the 
air  is  really  steady,  its  optical  definition  will  surpass  that  of  its 
rival.)  In  the  case,  however,  of  the  nebula  from  which  we 
have  been  wandering  so  far,  the  effect  of  larger  aperture  is 
twofold  in  producing  a  greater  contrast,  diminishing  at  once 
the  spurious  discs  of  the  stars,  and  enlarging  the  real  di&meter 
of  the  nebula,  whose  fainter  edges  come  into  view.  The  object 
thus  to  be  at  length  ^'  swept  up''  is  termed  by  Sm.  a  small 
pale  blue  phmetaiv  nebula,  <£am.  8'^  With  my  smaller  instm- 
pient  it  was  exactly  like  a  star  out  of  focus,  bearing  300  well ; 
with  the  larger  one  it  was  a  bright  ball  with  woolly  edges ;  65 
seemed  to  show  its  colour  best;  with  111  it  was  encompassed 
with  a  glow,  not  so  evident  with  higher  or  lower  powers.  Secchi 
saw  it  with  1500  as  a  sparkling  group  of  stars.  Schultz  at 
Upsala,  with  a  9^  (Paris  r)  in.  achromatic,  has  since  described 
it  as  a  very  curious  object,  Q'^'^d  diam.,  almost  planetary,  yet 
distinctly  granulated ;  it  would,  he  remarked,  be  an  interesting 
object  for  Muggins's  analysis ;  and  so  it  has  proved.  With  8- 
in<  and  powers  up  to  1000,  that  observer  found  it  had  an  uniform 
disc,  intensely  bright,  and  decidedly  blue,  surrounded  with  a 
fiftint  nebulous  halo;  the  spectroscope  showed  three  bright 
lines,  with  glimpses  of  a  very  faint  continuous  spectrum :  as 
to  the  greater  part,  therefore,  of  its  extent,  and  possibly  with 
slight  condensation  in  some  places,  this  is  a  ball  of  incandescent 
gas,  magnitude  and  distance  utterly  unknown ! 

DOUBLE  STABS. 

Having  learned  to  find  the  guide-star  to  M  5,  we  should 
examine  it  in  its  individual  character,  as  it  is  really  a  pretty 
pair.     It  will  stand  in  our  list  as 

160.  5  Serpentis.  lO-'U  S9°-8.  Si,  lOJ.  Pale  yellow, 
Kght  grey. 

We  will  also  include,  for  another  reason, 

IQl.  a  Serpentis.  50''.  Vb.  2i,  15.  Pale  yellow,  fine 
blue.  The  attendant,  which  is  called  extremely  delicate  by 
Sm,,  forms  an  excellent  test  for  light,  alike  from  minuteness^ 
distance,  and  position.  With  my  9^  in.  speculum  it  was  quite 
obvious.  I  do  not,  however,  profess  to  be  able,  in  general,  to 
detect  any  colour  in  these  faint  points,  which  were  considered 
by  S  also,  if  below  his  9  m.  (=9i  Sm.)  to  show  no  certain  hue. 
In  achromatics,  if  near  enough  to  the  larger  star,  they  might, 
perhaps,  acquire  an  adventitious  tint  from  being  involved  in. 
it^  outstanding  fringe,  the  freedom  from  which  constitutes  one 
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great  adrantage  of  the  reflectmg  telescope.  The  light  of  the 
silvered  mirrors  is  not  indeed  perfectly  white;  but  it  is  a 
cnrious  coincidence  that  the  defect  is  very  similar  in  qnahty  to 
that  of  a  well-corrected  (i.e.,  in  technical  language^  over-'Cor'' 
reeted)  achromatic,  a  portion  of  the  bine  rays  being  in  either 
case  separated,  and  sogiving  a  slight  complementary  orange  tint 
to  the  remainder.  The  difference,  howcTer,  is  that  in  the  achro- 
matic they  are  visible,  and  with  high  powers  obtmsive,  as  a 
Inminons  fringe ;  in  the  silver  film  they  disappear  from  trans- 
mission, so  as  to  leave  the  image  dean. 

OccuLTATiON. — July  11th.    rj  Librae,  6  mag.,  lOh.  15m.  to 
llh.  25m. 


ON  THE  EGGS  OP  CORIXA  MBRCBNARIA. 

BT  DB.   T.   1.   PHIPSOH,   F.C.S., 
Member  of  the  Chemical  Sooietj  of  Poru,  etc. 

The  eggs  of  the  Mexican  insect  Corixa  mercenwria  (Say),  are 
interesting,  in  the  first  place,  because  they  form  an  aliment 
extensively  nsed  by  man ;  in  the  second,  inasmuch  as  they 
contribute  to  the  oolitic  structure  of  certain  fresh  water  lime« 
stones  of  modem  formation.  In  speaking  of  this  insect  pro- 
duction in  another  place,*  I  stated  with  regret  that  these  eggs 
had  not  yet  been  submitted  to  chemical  analysis.  When  the 
Mexican  traveller,  M.  Yirlet  d'Aoust,  returned  to  Paris,  he 
placed  in  my  hands  a  certain  quantity  of  them,  but  the  greater 
portion  I  also  distributed  among  my  friends.  Recently  I  have 
examined,  microscopically  and  chemically,  what  remained  of 
my  specimen,  and  though  the  quantity  was  very  small,  some 
unexpected  results  have  been  obtie^ined. 

For  ages  the  Mexicans  have  consumed  great  quantities  of 
these  eg^s;  they  find  them  strewed  by  millions  upon  the 
reeds  wbch  grow  on  the  banks  of  the  great  fr'esh-water 
lakes  Texcocco  and  Chalco.  The  mode  of  collecting  them  is 
very  simple  j  they  are  shaken  from  the  reeds  into  a  cloth,  and 
set  to  dry  in  the  sun,  after  which  they  are  ground  like  flour, 
placed  in  sacks,  and  sold  to  the  inhabitants,  who  make  the 
flour  into  a  kind  of  cake  called  hatUle.  The  eggs  themselves 
are  spoken  of  as  Agautle,  and  before  being  ground  are  used  to 
feed  chickens. 

It  was  interesting  to  ascertain  by  analysis  whether  this 
substance  is  more  or  less  nutritious  than  our  bread,  and,  at 
first  sight,  it  would  appear  to  be  infinitely  more  so. 

•  ne  VmuOhii  <if  Mhuie  Lifli,  p.  104. 
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The  egga  given  to  me  by  M.  Yirlet  were  in  the  state  iH 
which  they  are  usoally  collected.  They  had  been  dried  in  tlie 
8im^  bat  not  groond,  so  that  their  microscopic  stractore  could 
be  examined  as  well  as  their  chemical  composition. 

First,  with  regard  to  the  latter,  they  have  yielded  me : — 

Water 0*8 

Mineral  matter 5*0 

Organic  matter,  consisting  almost  exclusively 
of  Chitine 942 

100-0 

Nitrogen  (per  cent.) .     .^        6'2    ^ 

The  mineral  matter,  or  ash  left  after  incineration,  contains 
jnnch  phosphate  of  lime,  it  contains  also  carbonate  of  lime, 

oxide  of  iron,  soda,  and  silicic  acid. 
ABC    The  quantity  of  material  in  my  posses- 
^  Deing    so    small,   precluded   the 

a  quantitative  analysis  of 
The  organic  matter,  amount- 

A.  Vataral  use.       "  ing  to  94*2  per  cent,,  consisted  almost 

B.  Magnified.  entirely  of  Chitine ;   this  curious  fact 
C^egg  after  exit  of  the  ^^  f^^  explained  when  the  eg^  were 

submitted  to  microscopical  examination. 
It  was  found  that  the  larv<B  had  quitted  them.  Nothing 
remained  but  the  rigid  envelope  of  the  egg,  and  its  singular 
little  appendix,  by  which  each  egg  adheres  to  the  surface  of 
the  reed.     (See  Fig.) 

Under  the  microscope,  with  one  quarter  inch  object-glass, 
the  eggs  of  the  Corixa  do  not  differ  in  appearance  ftx)m  those 
of  a  chicken,  but  underneath  the  wider  extremity  of  the  egg 
exists  a  little  appendix,  in  shape  like  the  foot  of  a  wine-glass, 
which  I  do  not  find  mentioned  in  any  work  on  comparative 
anatomy,  and  does  not  seem  to  have  been  observed  before. 
The  oval  portion  of  the  egg  appears  to  be  formed  of  Chitine 
and  mineral  matter  contaming  much  lime.  The  little  appendix 
is  formed  of  Chitine  alone,  and  under  the  microscope  appears 
like  ordinary  gelatine.  Tlie  larva  leaves  the  egg  by  a  dronlar 
stellated  orifice  formed  at  its  narrow  extremity. 

From  what  precedes,  it  would  appear  that  the  flour  formed 
by  grinding  these  eggs  of  the  Corixa  must  be  of  a  most  nutritious 
Baton  :-'&ie  amoant  of  nitrogen  found  in  the  analysis  is  v«ry 
large,  and  agrees  nearly  with  the  known  composition  of  Chitine. 
For  it  is  impossible  to  admit  with  M.  Fremy  that  Chitine  is  a 
substance  analogous  to  cellulose.  In  his  experiments  upon  the 
former,  he  boiled  it  with  solution  of  potash,  in  order,  as  he 
stated,  to  eliminate  the  albuminous  compounds  which  he  sup- 
poses associated  with  it.     It  is  very  much  more  probable  that 
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Chitine  is  a  glacoside  C"H"NO*,  yielding  glucose  and  lacta- 
mide  (or  some  sucli  body)  by  the  action  of  mineral  acids^  and 
boiling  with  caustic  potash  decomposes  it  easily. 

But  the  Editor  of  this  journal  has  called  my  attention  to 
the  fact,  that  ChitinoU'S  substances  are  known  to  be  very  in- 
digestible, so  much  so,  that  the  chitinous  parts  of  insects  are 
frequently  present  in  the  excreta  of  insectivorous  animals; 
and  this  would  tend  to  prove  that,  in  spite  of  the  large  amount 
of  nitrogen  yielded  in  the  analysis,  and  the  fact  of  the  insect 
flour  being  baked  into  cakes,  the  highly  nutritious  quality  of 
the  latter  may  b  e  reasonably  doubted. 

In  our  cUmate  we  have  representatives  of  these  Mexican 
boat-flies  in  our  genus  Notonecta,  Indeed,  three  species  of 
insects  appear  to  contribute  to  the  formation  of  the  Mexican 
flour  hautUj  namely  Oorixa  mercenaria,  C.  femorata,  and  Noto» 
necta  unifasciata.  The  first  is  the  most  plentiful,  the  latter  is 
the  largest  of  the  three,  and  resembles  our  common  boat-flies* 

This  peculiar  insect  product,  which  serves  as  an  aliment 
to  a  large  proportion  of  the  inhabitants  of  Mexico,  was  men- 
tioned by  the  English  naturalist,  Thomas  Gage,  in  1625. 

M.  Yirlet  has  assured  himself  that  the  white  limestone  rock 
which  is  forming  at  the  present  day  in  the  fresh  water  lakes 
Texcocco  and  Chalco,  owes  its  oolitic  structure  to  the  presence 
of  these  eggs  of  the  Oorixa  and  Notonecta.  I  have  observed 
a  very  similar  structure  in  the  red  hematite  of  Namur  (Bel- 
gium), and  also  in  a  red  hematite  from  lUinois  (North 
America) ;  but  the  oolitic  limestones  of  the  Jura  series  appear 
to  have  a  diflerent  origin. 
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ARCH^OLOGIA. 

In  the  Antonine  Itineraiy,  on  the  line  of  i^ad  between  CaQeya 
[SUcheder)  and  Yenta  Belganim  {^Winchester) ^  both  of  them  towns 
of  importance,  we  have  a  station  bearing  the  name  of  Yindomts.  It 
was  fifteen  (Roman)  miles  from  the  former  place,  and  tWenty-one  fi*oni 
the  latter.  It  was  evidently  a  small  place,  and  had  left  so  little  trace 
behind  it,  that  antiquaries  were  disagreed  as  to  where  it  stood. 
Sir  Richard  Colt  Hoare  seemed  to  have  given  substantial  reasons 
for  sapposing  that  the  site  of  Yindomis  mnst  be  songht  at  a  place 
called  Finkley  Farm,  close  to  the  old  London  road,  not  far  from 
Andover,  in  Hampshire,  and  he  fixed  the  exact  locality  to  a  spot 
called  Nettle-field,  the  very  name  of  which  would  lead  ns  to  con- 
dade  that  it  had  been  ground  covering  rains,  and  therefore  out  of 
cultivation,  and  he  had,  in  fact,  obtained  from  the  ground  some 
fragments  of  Roman  pottery.  It  has  proved  that  Sir  Richard 
Colt  Hoare  was  very  nearly  correct  in  his  conjecture.  On  the  other 
side  of  the  road,  separated  by  about  two  field-lengths  from  Nettle- 
field,  is  a  rather  boldly-rising  elevation,  called  Tinker's  Hill,  to  which 
the  attention  of  a  gentleman  of  antiquarian  zeal  in  the  neighbour- 
hood, Mr.  Charles  Lockhart,  was  attracted  by  the  much  more  frequent 
discovery  of  Roman  remains,  especially  in  a  field  which  was  named^ 
Castle-field,  and  calling  in  the  assistance  of  the  Rev.  £.  Kell,  F.S.A., 
they  proceeded  to  excavate.  The  immediate  result  was  the  dis- 
covery of  a  building  of  considerable  dimensions,  and  of  undoubted 
Roman  workmanship.  At  the  last  meeting  of  the  ArchsBological 
Association,  on  the  evening  of  June  12,  Mr.  Kell  read  a  paper 
ffiving  a  detailed  account  of  this  discovery.  The  buildings  the 
foundations  of  which  were  thus  brought  to  light,  consisted  of  a 
large  room,  forming  a  parallelogram,  sixty-six  feet  six  inches  in 
leng^  and  forty-one  feet  two  inches  in  breadth,  lying  in  a  direction 
not  quite  east  and  west,  and  having  in  the  centre  of  its  eastern  end, 
on  the  exterior,  a  much  smaller  room  attached,  measuring  twenly- 
two  feet  two  inches  in  length,  by  fourteen  feet  in  breadth,  which 
Mr.  Kell  caUs  a  portico.  The  large  building,  which  had  evidently 
formed  only  one  apartment,  appeared  to  have  had  a  roof,  supported 
upon  two  rows  of  pillars,  the  bases  of  which  remain,  and  which  were 
arranged  in  two  rows  of  seven  each,  running  in  a  line  with  the 
side-walls  of  the  portico.  The  bases  of  the  columns  were  four 
inches  long  by  thirteen  inches  wide.  A  large  number  of  the  ordi- 
nary Roman  roofing  slates,  hexagonal  in  shape,  were  found  scattered 
about  the  building,  the  nails  which  held  them  together  remaining 
in  some  of  them.  The  fioor  was  simply  pitched  over  with  flint 
stones.  There  were  found  distributed  on  the  floor  four  stones,  or 
rather,  as  we  understand  it,  large  clay  tiles,  two  feet  long  by  six- 
teen inches  broad,  artificially  laid,  which  appeared  to  be  intended 
for  places  for  fires,  for  tneir  surfaces  had  been  blackened  by 
the  burning.  There  were  also  found  constructions  to  which  l£r. 
Kell  gives  the  namo  of  furnace,  placed  in  a  regular  manner  at  the 
western  end  of  the  room,  towards  its  centre,  which  Mr.  Kell  sup- 
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poses  to  haye  been  nsed  for  cnlinary  pnrposeSy  as  well  as  for  givinflr 
warmth.  He  describes  the  most  perfect  of  them  as  being  "  a  ronnd 
hole,  five  feet  deep,  the  sides  perpendicnlar  to  the  bottom."  It  was 
thirty-two  inches  in  diameter.  "  The  bottom  was  paved  tme  all 
over  with  stones  laid  in  red  clay,  the  npper  side  of  the  stones 
coloured  from  the  effects  of  jQre."  The  western  portico  had  had  two 
columns,  one  on  each  side,  arranged  in  a  manner  to  leave  little 
doubt  that  it'  had  been  the  entrance  to  the  building.  No  other 
remains  of  masonry  were  found  in  the  vicinity  of  this  building,  so 
that  it  appears  to  have  stood  solitary  by  itself,  close  to  the  Roman 
road.  Within  the  building,  and  on  the  surface  of  the  field  outside, 
were  picked  up  seven  or  eight  fragments  of  Samian  ware,  and  a 
considerable  quantity  of  other  pottery,  the  half  of  a  quern,  some 
fragments  of  glass  of  several  colours,  a  few  objects  m  metal,  of 
no  great  interest,  and  a  few  Roman  coins,  the  latter  chiefly  of  third 
brass,  and  of  the  later  period  of  the  Roman  empire  in  the  West. 

We  feel  convinced  that  Messrs.  Lockhart  and  Kell  are  correct 
in  identifying  the  ruins  they  have  discovered  on  Tinker's  Hill  with 
the  Yindomis  of  the  Antonine  Itinerary,  which  was  no  doubt  one 
of  the  Roman  stations^  or  halting-places  on  the  road.  On  the  sub- 
ject of  these  stations,  the  reader  may  be  referred  to  an  excellent 
paper  by  Mr.  G.  Roach  Smith,  in  the  fourth  volume  of  his  valuable 
Collectanea  Antiqua,  in  which  he  describes  one  of  these  establish- 
ments, the  massive  walls  of  which  still  remain  standing  at  the 
village  of  Th6s^e,  between  Tours  and  Gi^vres,  in  France.  They  were 
sufficiently  commodious  for  lodging  troops  on  a  march,  and  for  all 
the  purposes  of  a  large  posting  inn,  being  furnished  with  provisions 
for  men  and  horses,  with  carriages,  and  with  other  necessaries,  the 
allotment  and  distribution  of  which  were  under  the  inspection  of 
the  Oovemment  agents,  who  were  controlled  by  strict  legal 
enactments.  This  statio  at  Th£s6e,  which  is  the  Tasciaca  of  the 
Itineraries,  is  of  considerably  larger  dimensions  than  that  of  Yin- 
domis, which  we  might  probably  expect,  from  the  difference  of  these 
two  provinces.  The  two  great  cities  of  Calleva  and  Yenta  were 
only  thirty-six  Roman  miles  apart,  so  that  no  statio  of  any  great 
magnitude  could  be  wanted  on  this  road  between  them.  In  a 
countiy  like  Britain,  where  the  ground  has  been  so  highly  culti- 
vated, and  where  the  remains  of  the  Roman  period  have  experienced 
so  great  destmction,  we  need  not  be  surprised  if  no  Roman  stoHo 
has  been  previously  discovered,  and  we  are  inclined  to  consider 
this  of  Yindomis  as  the  only  one  of  which  the  remains  have  yet 
been  traced.  The  remains  discovered  by  Mr.  Iloach  Bmitb,  at 
Hartlip,  in  Kent,  and  by  the  late  Lord  Braybroko,  at  lokleton,  witli 
which  Mr.  Kell  would  compare  it— especially  the  former — were 
villas,  or  country  mansions,  and  belonged  to  an  entirely  different 
class.  Both  Mr.  Kell  and  Mr.  Lockhart  deserve  great  commenda- 
tion for  the  zeal  and  judgment  ■  to  which  we  owe  so  interesting  a 
discovery. 

Attention  has  recently  l)eon  called  to  the  remarkably  fine  and 
interesting  Nobman  CKUK(;ir  at  Hr.  MAU(iABieT*B-AT-CMrFB,  near  Dover, 
and  the  incumbent,  the  Rev.  E.  C.  Lnoey,  is  making  very  meri- 
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torions  efforts  for  its  resioraiion.  It  is  one  of  our  finest  examples 
of  tbe  Norman  ecclesiastical  architecture  of  about  the  middle  of  the 
twelfth  century.  The  true  character  of  the  church  has  only  been 
discovered  of  late  years,  by  the  removal  of  the  thick  coating  of 
white- wash  and  other  modem  applications,  which  entirely  concealed 
its  most  beautiful  features,  and  there  remains  still  much  work  of 
great  interest  and  beauty  which  is  entirely  or  nearly  concealed  from 
view.  Among  these  hidden  or  obscured  beauties  is  a  very  fine  early 
English  arch,  leading  from  the  nave  to  the  tower,  which  is  at  present 
blocked  up  vrith  a  very  ugly  white- washed  screen  and  organ  loft. 

The  archaeological  part  of  the  Exposition  IJnivebsblle,  which  is 
at  this  moment  drawing  such  numerous  and  distinguished  visitors 
to  Paris  (in  the  midst  of  whom  we  are  at  this  moment  writing), 
presents  some  very  interesting  features.  They  are  chiefly  exhibited 
in  that  part  of  the  Exhibition  which  is  devoted  to  the  histoire  du 
travail^  occapying  a  considerable  part  of  the  inner  gallery  of  the 
building.  The  interest  of  this  class  has  been  much  increased  by 
the  care  which  has  been  taken  to  arrange  the  objects  in  chrono- 
logical order.  The  collection  of  prehistoric  remains  of  all  the 
countries  of  western  and  northern  Europe  is  particularly  full  and 
striking,  and  we  can,  with  great  advantage,  not  only  compare  the 
various  objects  found  in  this  country,  but  make  a  separate  com- 
parison of  those  of  one  country  with  those  of  another.  The  col- 
lection of  prehistoric  remains  from  Denmark  is  especially  rich. 
The  prehistoric  remains  found  in  France  by  Messrs.  Christy  and 
Lartet  form  a  special  feature  in  this  part  of  the  Exhibition,  and  the 
most  interesting  case  in  it  is  that  containing  the  bones  and  stones 
of  the  *'  prehistoric  period"  bearing  drawings  of  animals  and  other 
objects,  m  rude  outline,  but  sometimes  very  well  drawn.  This 
comprehensive  examination  of  them  confirms  the  opinion  we  have 
always  entertained  that  these  curious  monuments  are  not  of  the 
immense  antiquity  claimed  for  them.  An  examination  of  these 
numerous  cases  filled  with  stone  implements  will  show  us  to  what 
a  great  variety  of  uses  stone  was  applied  in  rude,  and  even  in  com- 
paratively late  agesy  and  also,  we  can  hardly  help  being  convinced 
that  many  of  these  stone  implements  were  made  by  people  who  took 
instruments  made  of  metal  as  their  models.  The  collection  of 
bronze  instruments  is  richest  in  those  brought  j&on^  northern 
Europe.  The  antiquity  of  these  bronze  objects,  as  well  as  of  the 
pottery  which  is  ascribed  to  the  prehistoric  period,  appears  to  us 
to  be  greatly  overrated.  Much  of  this  early  pottery  presents  a 
very  different  character  of  design  and  workmanship,  from  that  found 
in  our  island.  We  may  draw  attention,  among  a  crowd  of  inte- 
resting objects,  to  a  bronze  helmet  and  sword  belonging  to  the 
Museum  of  Narbonne,  which  we  are  more  inclined  to  look  upon  as 
belonging  to  the  period  of  the  fall  of  the  Roman  empire  in  the  west, 
than  as  absolutely  prehistoric.  There  is  a  good  collection  of  Boman 
antiquities,  among  which  maybe  pointed  out  some  examples  of 
tools  and  implements  which  are  extremely  curious.  A  Roman 
chariot  from  Toulouse  is  also  very  remarkable,  and  there  is  a  pecu- 
liarly fine  collection  of  large  funerary  urns,  some  of  a  nearly  globular 
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foiiD,  and  one  of  a  yeiy  remarkable  character,  of  Samian  ware, 
apparently  of  the  very  late  Roman  period.  The  collection  of  early 
fhninkish  and  Germanic  antiquities  is  also  most  interesting,  and  is 
well  worthy  of  study — especially  some  of  the  Frankish  weapons,  in 
iron,  such  as  swords,  battle-axes,  spear-heads,  and  bosses  of  shields. 
The  remains  of  the  Christian  Frankish  age  are  also  rather  nume- 
rous, including  some  fine  examples  of  coffers  and  reliquaries,  and  some 
exceedingly  interesting  specimens  of  early  enamel.  The  continuous 
museum  of  medissval  art  and  workmanship  in  the  Exhibition  build- 
ing is  very  complete,  and  is  arranged  with  judgment  in  its  different 
historic  periods.  Each  is  rich  in  its  peculiar  illuminated  manu- 
scripts, in  its  sculptured  ivories,  and  in  an  infinite  variety  of  objects, 
which  it  would  be  quite  impossible  even  to  enumerate  here,  and  it 
would  be  difficult,  without  much  more  space  at  our  disposal,  to 
make  even  a  selection.  The  show  of  early  enamels  of  Limoges  is 
something  wonderful.  T.  W. 


PROGRESS  OF  INVENTION. 

New  Photographic  Instbument. — An  ingenious  apparatus, termed 
by  the  inventor  a  Photographometer,  and  intended  to  record  the 
angular  position  of  objects  situated  around  a  given  point,  has  been 
constructed  by  M.  Chevallier.  It  is  entirely  automative,  and  very 
simple,  so  that  it  may  be  used  by  those  possessing  but  little  manipu- 
lative skill.  The  record  is  made  by  photography,  and  the  camera 
used,  with  the  exception  of  certain  additions,  does  not  differ  much 
from  the  ordinary  kind.  The  objective,  which  is  that  usually 
employed  by  photographers,  is  mounted  vertically  on  a  circular 
platform  capable  of  rotating,  by  means  of  clockwork,  in  a  horizontal 
plane.  The  picture  is  formed,  not  in  a  vertical  plane,  as  in  ordinary 
cases,  but  in  a  horizontal ;  and  therefore  the  rays  passing  in  through 
the  objective  are  deflected  90*  by  means  of  a  reflecting  prism,  so  as 
to  fall  on  the  sensitive  surface,  which  is  collodionized  glass,  and 
is  placed  in  such  a  way  that  its  centre  corresponds  with  the  point 
at  which  the  centre  point  of  the  diaphragm  would  be  represented. 
To  prevent  a  number  of  confused  images,  superimposed  on  each 
other,  being  formed  during  the  rotation  of  the  objective,  an  opaque 
screen,  having  a  narrow  oblong  opening,  the  median  line  of  which 
passes  through  the  axis  of  rotation,  is  placed  over  the  whole  of 
the  sensitized  surface,  and  revolves  along  with  the  objective.  The 
result  of  this  arrangement  is  the  production  on  the  sensitized  plate 
of  images  of  the  different  points  that  lie  around  the  observer ;  the 
angles  formed  by  lines  joining  the  centre  of  the  plate,  and  the 
different  objects  bein?  exactly  the  same  as  those  formed  by  lines 
joining  the  centre  of  the  instrument,  and  the  objects  themselves.  It 
is  evident  that  the  position  of  the  objects  thus  accurately  obtained 
may  be  transferred  to  paper,  etc.,  in  the  ordinary  way.  As  different 
velocities  of  rotation  may  be  suited  to  different  purposes,  three 
different  velocities  may  be  obtained  by  means  of  a  regulator.    And 
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9B  it  mi^  be  wiBhed  to  mark  down  only  oetiam  pomti  of  ihm  paao- 
rama,  an  arrangement  is  made  which  aeciires  the  attainment  of  this 
object.  Shonid  it  be  desired  to  obsenre  not  different  points,  but 
soccessiYe  changes  at  the  same  point,  the  objective  and  the  screen 
are  disconnected,  so  that  only  the  latter  revolves ;  the  snocessive 
appearances  at  the  same  point  are  then  recorded  in  sncoession  in  a 
circle  ronnd  the  sensitized  plate. 

CoMFOVifD  Pipes. — To  obviate  the  dangers  which,  especiaUj  in 
certain  circamstances,  have  been  found  to  attend  the  use  of  leaden 
pipes,  and  at  the  same  time  to  secore  the  cheapness  and  other  good 
qualities  of  lead,  a  very  simple  mode  of  forming  pipes,  consisting 
external]  J  of  lead,  but  internally  of  a  thin  shell  of  tin  firmly  at- 
tached to  the  lead,  has  been  invented.  The  cylinder  of  which  the 
pipe  is  to  be  formed,  by  drawing,  is  externally  of  lead,  bat  internally 
of  tin,  both  being  firmly  united  together,  and  the  relative  thick- 
nesses of  the  metals  being  such,  that  when  the  lead  is  drawn  to  the 
proper  length,  the  coating  of  tin  will  be  of  the  desired  depth.  The 
tin,  which  very  slightly  augments  the  cost  of  production,  will  remain 
entire,  however  thin  the  pipe  may  be,  if  ordinary  care  is  taken. 

Clearing  of  Ships  fbom  Biloe  Water  o&  Leakage. — ^A  very 
simple  mode  of  effecting  this  is  coming  into  use  on  the  rivers  of  the 
Western  States  of  America.  It  is  founded  on  the  principle  of 
Giffard's  injectors,  and  consists  in  placing  in  the  vessel  to  be 
emptied  a  pipe,  in  ordinary  cases,  about  two  inches  in  diameter, 
with  one  extremity  reaching  to  very  nearly  the  bottom  of  the  hold, 
and  the  other  projecting  through  its  side  a  little  above  the  water 
line.  Then  inserting  the  conical  extremity  of  a  small  pipe  leading 
from  the  steam  boiler,  and  fitted  with  a  stop-cock,  into  the  end  next 
the  bottom  of  the  vessel.  K  water  reaches  above  the  lower  end  of 
the  larger  pipe,  turning  on  steam  into  the  smaller  will  cause  the 
water  to  be  carried  off  with  great  velocity.  It  is  not  necessary  that 
the  steam  boiler  shonid  be  in  the  vessel  which  is  to  be  cleared  of 
water.  The  steam  vessel  may  be  alongside  of  the  barge,  etc., 
which  is  to  be  emptied,  and  the  larger  pipe  may  be  laid  down 
temporarily,  the  upper  end  being  merely  turned  over  the  side :  and 
steam  may  be  conveyed  to  the  conical  nozzle  inserted  in  the  lower 
end  of  ihe  larger  pipe  by  means  of  a  small  flexible  pipe  leading  from 
the  boiler  of  the  steamer. 

Economic  PfiODUcnoN  of  Oxtoen  for  Ikdustrial  Porposss. — 
Oxygen  is  now  obtained  very  economically  by  decomposition  of 
sulphuric  acid.  This  is  effected  by  means  of  heat,  and  an  apparatus 
devised  for  the  purpose.  The  acid  is  decomposed  into  oxygen 
and  sulphurous  acid,  and  the  latter  is  removed  by  liquefaction, 
effected  by  pressure.  The  sulphuric  acid  employed  is  not  wasted, 
it  is  merely  the  vehicle  for  obtaining  oxygen  tix>m  the  atmosphere, 
and  may  therefore  be  employed  over  and  over  again,  the  sulphurous 
acid  being,  after  each  operation,  changed  back  again  into  sulphuric 
acid  in  the  usual  way.  A  kilogramme  of  sulphuric  acid  at  60** 
affords  a  cubic  metre  of  oxygen. 

MoDincA'noN  of  the  Pneumatic  Despatch. — The  Pneumatic 
despatch,  as  org^ized  at  Paris,  differs  in  some  points,  and  advan- 
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iageooslj,  from  that  used  in  this  conntry.  The  motiye  power  is 
compressed  ahr,  the  compressioxi  being  produced  by  means  of  the 
water  sapplj,  which,  in  Paris,  is  highly  effective,  the  head  of  water 
being  very  considerable.  Water  being  let  into  one  tank,  the  air 
ezpdUed  from  it  by  the  water  is  transmitted  to  an  air  tank,  of  which 
there  is  one  at  each  eztremiiy  of  the  line.  Each  of  the  tanks  is  of 
iron  plate,  and  holds  abont  one  thousand  gallons.  The  time  ex- 
pended in  filling  the  water  tank  is  about  three  minutes,  and  the 
air  thus  expelled  from  it  is  more  than  enough  to  propel  the  waggon 
along  the  entire  line,  which  is  about  two  miles  in  length.  The 
waggon  is  of  a  peculiar  form,  being  a  hollow  piston  about  five 
and  a  half  feet  long,  closed  permanently  at  one  end,  and  temporarily 
by  a  movable  lid  at  the  other.  Leather  washers  placed  around  the 
closed  end,  fill  up  the  space  between  it  and  the  pneumatic  tube, 
which  is  two  and  half  feet  in  diameter.  The  signals  between  the 
stations  are  made  by  electric  bells;  the  waggon  announces  its 
approach  by  the  noise  which  it  makes.  When  it  is  to  be  sent  off, 
it  is  placed  in  the  mouth  of  the  tube,  which  is  then  put  in  connec- 
tion with  the  compressed  air,  the  other  extremity  being  put  in  con- 
nection with  the  atmosphere,  that  the  air  in  front  of  the  waggon 
may  have  a  means  of  escape.  This  system  is  very  simple,  economic, 
and  effective,  but  it  is  applicable  only  where  the  head  of  water  is 
great.  In  Paris  it  is  very  considerable,  and  a  pressure  is  therefore 
produced  by  it  which  afl^rds  a  motive  power  applicable  to  a  great 
number  of  useful  purposes. 

UTHiiziLTiON  OF  THE  Elsctbio  Liqht. — The  brilliant  light  afforded 
by  electricity  naturally  suggested,  at  a  very  early  period,  its  applica- 
tion to  the  purposes  of  illumination.  But  every  project  for  the 
purpose  was  practically  impossible,  until  very  great  progress  had 
been  made  in  the  modes  of  producing  and  manipulating  that  obtained 
by  means  of  the  pile,  or  the  magnet.  Gb>lvanic  electricity,  which  in 
its  application  preceded  that  derived  from  magnetism,  appears  not 
unlikely  to  maintain  its  ground  as  a  convenient  and  economic  source 
of  light,  notwithstanding  the  numerous  and  important  discoveries 
that  have  been  made  in  this  department  of  science.  This  might 
fiurly  be  expected :  since,  at  least  in  those  contrivances  in  which 
heat  and  light  are  the  results  of  the  transformation  of  motion — pre- 
viously obtained  directly  from  combustion — the  effect  must  be  more 
costly  and  complicated  than  when  obtained  directly  from  combus- 
tion, as  is  the  case  with  galvanic  electricity.  The  effects  produced 
by  the  latter  is  now  so  economic,  and  what  is  still  more  important, 
so  reliable,  that  it  is  being  introduced  with  excellent  effect  in 
France,  as  a  means  of  diffusing  to  great  distances  a  light  so  intense, 
that  when  it  is  used,  collision  at  night  is  impossible.  Also,  during 
the  intense  frosts  in  January,  the  skaters  in  the  Bois  de  Boulogne 
were  enabled,  by  means  of  fifteen  electric  lights,  suitably  disposed, 
to  enjoy  their  pastime  by  night,  with  at  least  as  much  convenience 
and  security  as  by  day.  Each  of  the  fifbeen  lights  was  produced  by 
the  electric  current  obtained  from  a  Bunsen  battery  containing 
forty  elements,  and  placed  in  a  small  closed  pit,  from  which  the 
vapours  were  conveyed  away,  so  as  to  be  the  cause  of  no  incon- 
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Yemen ce  to  those  in  the  yicinity.  The  carbon  points  lasted  for 
several  hours,  affording  a  light  practically  nniform ;  and  when  thej 
were  nearly  worn  ont,  a  fresh  lamp,  moving  on  rails  provided  for 
the  purpose,  was  slid  into  the  place  of  that  which  was  exhausted. 
In  takmg  its  position,  it  lit  of  itself:  and  the  displacement  of 
its  predecessor  caused  the  worn  out  points  to  be  extinguished,  the 
change  taking  place  so  quietly,  and  so  rapidly,  that  no  interruption 
of  the  light  was  perceptible.  A  single  additional  lamp  is  sufficient 
to  change  the  fifteen  at  the  proper  times,  the  points  being  so 
arranged  as  to  become  exhausted  in  succession. 

New  Mode  op  Dissolving  Vegetable  Fibre. — Various  solvents 
for  dissolving  vegetable  fibre  are  known ;  but,  besides  being  most 
unusually  expensive,  some  of  them  give  rise  to  explosive  compounds. 
It  is  found,  however,  that  it  is  readily  dissolved  by  a  strong  sola- 
tion  of  ammoniated  copper.  Filtering  paper,  probably  on  account 
of  the  processes  employed  in  its  manufacture,  dissolves  easily,  and 
without  residue,  in  the  cupreous  solution.  The  vegetable  fibre  is 
thrown  down  from  the  solution  thus  obtained,  as  a  gelatinous  pre- 
cipitate, by  boiling,  exposure  to  the  air,  or  the  addition  of  an  acid. 
The  ammoniated  sulphate  will  take  up  so  much  of  the  filtering 
paper  as  to  form  a  viscid  adhesive  mass. 


PKOCBEDINGS  OF  LEARNED  SOCIETIES.* 


ROYAL  MICROSCOPICAL  SOCIETY.— June  12. 
Dr.  Arthur  Farr,  F.R.S.,  V.P.R.M.S.,  in  the  Chair. 

Dr.  Carpenter,  F.R.S.,  gave  an  interesting  account  of  a  bino- 
cular microscope  by  Nachet,  which,  though  less  optically  perfect 
than  Mr.  Wenham's,  enabled  the  cone  of  rays  ordinarily  passing  to 
the  right  eye  to  be  transferred  to  the  left,  and  the  left  cone  to  the 
right,  by  pulling  out  a  slide  containing  the  prisms.  The  effect  of 
this  is  to  convert  the  instrument  into  a  pseudoscope^  and  to  make 
elevations  look  like  depressions,  and  vice  versd.  Dr.  Carpenter  gave 
many  important  illustrations  of  the  principles  of  stereoscopic  vision, 
and  said  that  to  obtain  true  appearances  the  angle  of  aperture  of 
objectives  must  be  moderate  in  proportion  to  their  focal  length. 
For  a  half-inch  objective  he  found  40"  gave  excellent  results,  and  this 
corresponded  very  closely  with  theoretical  calculations. 

He  likewise  described  a  dissecting  binocular  microscope  by 
Nachet,  which  he  praised  highly.  The  larger  instrument  had  an 
excellent  and  very  simple  mechanical  stage — ^a  rotating  movement, 
something  like  Smith  and  Beck's  "  Popular,'*  and  other  motions  made 
by  the  hand,  and  regulated  by  spring  attachments  of  a  glass  object- 
carrier  to  a  glass  stage. 

Professor  Rymer  Jones  described  the  wonderful  changes  that 
occur  in  the  larvae  of  the  Corethra  plumicomis^  which  he  illustrated 

*  The  most  important  Bubject  ihat  hu  lately  come  before  the  Boyal  Society 
will  be  foimd  in  the  article  on  the  <*Beoent  Diiooreriea  of  Mr.  Oraham.*' 
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by  large  beaatifally-ezeonied  diagrams.  It  appears  that  the  air 
sacs,  which  are  so  oonspicaous  in  this  elegant  object,  suddenly  ex- 
pand, and  occasion  the  development  of  a  complicated  trachsaal  sys- 
tem. The  month  organs  and  internal  strnctore  of  this  larva  were  also 
illustrated  in  the  professor's  paper. 

Mr.  Browning  described  the  spectra  obtained  by  reflected  light, 
from  the  dichroic  flnid,  shown  at  the  previous  meeting  by  the  Rev.  J.  B. 
Beade,  and  explained  that  it  differed  very  curiously  from  that  given 
by  transmitted  light,  part  of  the  yellow  being  replaced  by  green. 


LITERARY  NOTICES. 

Physical  Geogbapht,  by  Professor  D.  T.  Anstbo,  M.A.,  F.R,S., 
F.R.G.S.,  F.G.S.,  Honorary  Fellow  of  King's  College,  London,  and 
late  Fellow  of  Jesus  College,  Cambridge.  (W.  H.  Allen  and  Co.) 
— We  intend  to  take  an  early  opportunity  of  noticing  this  work  at 
greater  length,  and  will  now  only  observe  that  Professor  Ansted 
has  produced  an  admirable  book  adapted  to  the  wants  of  students, 
whether  in  colleges  or  private  families.  For  general  reading  it  is 
the  best  work  of  the  kind  that  we  are  acquainted  with,  being 
written  on  a  comprehensive  plan,  and  in  a  clear  and  elegant  style. 
Without  any  parade  of  scientific  learning,  the  Professor  has  brought 
together  in  good  logical  array  an  immense  mass  of  information, 
laying  his  foundation  on  astronomical  considerations  of  our  earth  as 
a  planet,  and  then  examining  in  succession  the  various  causes  which 
have  modified  its  surface,  and  occasioned  the  existing  distribution  of 
land  and  water.  Atmospheric  influences  and  climate  are  also  well 
treated,  and  the  work  ends  with  a  description  of  the  changes 
efifected  by  human  agency.  One  great  merit  of  this  method  of 
treatment  is  that  the  philosophy  of  tiiesnlnect  is  naturally  unfolded, 
and  the  student  is  pleasantly  and  insensibly  led  from  simple  ele« 
mentary  facts  to  those  grand  generalizations  which  emphatically  con- 
stitute science,  properly  so  called. 

Abchivis  of  MsDioiNi :  a  Record  of  Practical  Observations^ 
and  Anatomical  and  Chemical  Researches  connected  with  the  Inves- 
tip;ation  and  Treatment  of  Disease.  Edited  by  Lioitbl  S.  Beale, 
vol.  lY.,  No.  xvi.  (Churchill.) — ^In  addition  to  notes  of  cases 
treated  at  King's  College  Hospital,  this  number  contains  several 
important  papers.  Mr.  J.  Lockhart  Clarke  describes  a  case  of 
paraplegia  resulting  from  a  cancerous  growth  affecting  the  spinal 
oord,  and  Dr.  Bat^nan  describes  a  fatfy  tumour  as  big  as  an  egg 
whidi  grew  in  the  cerebellum  of  one  of  his  patients.  It  induced  a 
staggering  gait,  a  jerking  spasmodic  method  of  speaking,  and  par- 
tial loss  of  sight  and  hearing.  Intelligence  was  unimpaired  and 
memory  good.  Dr.  Morris  Tonge  describes  a  case  in  which  fungi 
were  developed  in  the  kidneys ;  and  other  papers  will  well  repay 
professional  perusal. 

Photooiuphs  of  EnnfEirr  Medical  Men  op  all  Couittbies,  with 
brief  Analytical  Notices  of  their  Works.  Edited  by  W.  Tindal 
Robertson,  M.D.,  M.R.C.P.|  Physician  to  the  General  Hospital,  Not- 
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tingliain,  the  Photographic  Portraits  from  Life  by  Ernest  Edward^ 
B.A.,  Cantab.  No.  2,  Vol.  11.  (Ghnrchill); — ^The  present  pari  is 
devoted  to  Dr.  Carpenter,  F.B.S.,  Mr.  N.  B.  Wood,  F.R.S.,  and 
Dr.  Robert  Uvedal  West.  The  portraits  are  yery  good,  and  the  leid«> 
press  affords  a  compendions  sketch  of  the  biography  of  their  <»igi- 
nalB.    We  have  no  donbt  this  series  will  be  widely  appreciated. 

A  EUkdy  Book  of  Mbteoboloot,  by  Alexandbb  Buchak,  M.A., 
Secretary  of  the  Scottish  Meteorological  Society.  (Blackwood 
and  Sons.) — This  is  a  nicely-arranged  and  comprehensive  treatiae, 
illnstrated  by  woodcuts  of  apparatus,  and  five  meteorological  charts. 
As  the  Gh)veminent  have  very  unwisely  suspended  the  storm- 
warnings  commenced  by  the  late  Admiral  Mtzroy,  we  are  glad  to 
cite  the  following  sound  practical  opinion : — *'  The  truth  is,  no 
prediction  of  the  weather  can  be  made,  at  least  in  the  British 
islands,  for  more  than  three,  or  perhaps  only  two  days  beforehand, 
and  any  attempt  at  longer  prediction  is  iUusoij.  The  principles 
laid  down  in  the  chapter  on  storms  show  the  possibility  and  mode 
of  making  real  predictions.  Thus,  if  from  telegrams  of  the  weather 
it  appears  that  barometers  are  everywhere  high  over  Europe,  then 
no  storm  need  be  dreaded  for  two  days  at  least.  That  if  on  the 
following  morning  barometers  begin  to  fall  in  the  west  of  Ireland^ 
and  easterly  winds  blow  over  Great  Britain  and  Norway,  and  south- 
easterly winds  over  France,  it  is  likely  that  a  storm  more  or  less 
severe  is  approaching  the  British  islands.  The  indications  ought 
now  to  be  closely  watched  by  the  telegraph ;  and  if  the  winds  veer 
towards  the  south  and  west,  and  increase  in  power,  and  barometers 
in  Ireland  fall  rapidly,  a  great  storm  is  portended,  the  approach  of 
which  should  be  telegraphed  at  once  to  the  seaports  threatened  by 
it.  But  if,  on  the  contrary,  barometers  fall  slightly,  or  cease  io 
fall,  and  the  winds  do  not  increase  in  strength,  the  storm  has  either 
passed  considerably  to  the  north  of  the  British  islands,  or  its  ap- 
proach is  delayed,  and  no  immediate  warning  is  necessary." 

English  Prose  Composition  :  a  Practical  Manual  for  the  Use  of 
Schools.  By  James  Currie,  M.  A.,  Principal  of  the  Church  of  Scot- 
land Training  College,  Edinburgh.  (Blackwood  and  Sons.) — 
The  notion  of  this  work  is  very  good,  and  the  execution  generally 
satisfactory,  but  some  of  the  critical  remarks  need  oorreotiou.  For 
example,  citing — 

**  Then  shall  love  keep  the  ashes  and  broken  parte 
Of  both  our  brokennearte,'* 

as  a  specimen  of  "  forced,  unnatural,  and  obscure  expression,"  is 
scarcely  just.  There  is  not  the  least  obscurity  to  any  one  who 
remembers  the  practice  of  collecting  in  memorial  urns  ashes  and 
osseous  fragments  from  the  funeral  pyre.  The  objection  to  the 
figure  is  the  conf asion  of  thought  involved  in  the  "  broken  parts" 
and  "  broken  hearts,"  the  one  somewhat  clumsily  referring  to  the 
incidents  of  cremation,  and  the  other  to  a  purely  figurative  '^  break^ 
ing."  The  broad,  unqualified  statement,  that  *^  mixed  figures 
should  be  avoided,  as  detracting  both  from  clearness  and  beauty," 
is  not  justifiable,  ajs  some  fine  passages  from  great  authors  could  be 
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citody  in  which  mixed  figures  have  been  advantageonslj  employed. 
Lot  Ben  Jonson's  famons  poem  beginning  ^'Trath  is  the  trial  of 
itself,"  we  have  the  following  verse : — 

**  It  is  the  wamat  of  the  word 
That  yields  s  soent  so  sweety 
Am  gives  to  fftith  its  power  to  tretd 
idl  fidsehood  under  feet." 

Here  the  fignres  are  ablj  and  elegantly  mixed.  The  real  objeotion 
to  what  Mr.  Gnrrie  calls  ^  miztore"  is,  the  juxtaposition  of  figures 
that  will  not  mue^  by  reason  of  their  inoongroity,  as  in  the  instance 
he  gives — "There  is  not  a  single  view  of  human  natore  which  is 
not  sufficient  to  extinguish  the  seeds  of  pride*' — a  sentence  which 
looks  like  a  bit  of  a  leader  from  the  Telegraph,  On  the  whole,  we 
like  the  book,  thongh  we  should  object  to  making  "  paraphrasing," 
a  prominent  part  in  any  system  of  teaching.  If  good  authors  are 
selected  for  wis  process,  the  pupil  is  simply  taught  to  say  a  good 
thing  in  a  worse  manner  than  it  has  been  said  before. 

FiBST  Stbps  IK  Oeogbapht  ;  Gbogbaphy  0¥  the  BamsH  Empibe. 
Bo&  by  the  Bev.  Alexander  Maceat,  LL.D.,  F.B.G.S.,  author  of  ^*  A 
Manual  of  Modem  Geography,''  etc.  (Blackwood.) — ^We  do  not  be- 
lieve in  threepenny  and  fourpenny  geographies — ^not  that  we  have  any 
objection  to  articles  of  low  price,  if  it  is  possible  to  make  them  good 
for  the  money ;  but  "  First  Steps  in  Orography"  in  fifby-six  very 
small  pages  must  necessarily  be  very  dry  and  very  incomplete.  The 
simpler  elements  of  physical  geography  should  be  taught  first,  and 
political  geography  at  a  later  period,  if  the  pupils  are  to  be  inte« 
rested  in  the  study,  and  to  gain  ideas  instead  of  mere  words.  At 
the  second  page  of  "  First  Steps"  we  find  a  wrong  stop  taken,  and 
a  &lse  idea  given.  The  writer  says,  speaking  of  the  oceans,  ^'  They 
are  not  entirehf  separated  from  each  other,  Hke  the  oontinents" — r 
thus  giving  an  erroneous  notion  of  the  continents  of  which  Europe^ 
Asia,  and  Africa  are  three  portions  of  one  great  continent,  and  not 
as  distinct  as  the  passage  cited  would  convey. 
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Bbokids  of  Potabsiuu  nr  Bfiuepst.— M.  Naxniss  states  in  CompUi  Mmuhs 
that  bromide  of  potassium,  begimdng  with  one  gramme  taken  daring  the  day  in 
three  doses,  and  increasing  it  to  several  grammes  in  twenty-four  hours,  diminishes 
the  violence  and  the  number  of  epileptic  attacks. 

Wbaxnxss  07  Whxat  Stbhs.— M.  Yelter  examines,  in  Oomptes  Bentttu^  the 
cause  of  that  weakness  of  wheat  stems  which  allows  the  plant  to  be  laid  by  wind 
and  rain.  He  remarks  that  M.  Pierre  had  shown  that  laid  wheat  ofben  contained 
more  silica  than  that  which  remained  standing,  and  his  own  ezperimeots  led  him 
to  consider  a  manure  of  silicate  of  potash  mischievous.  He  sajs  that  wheat 
becomes  laid  not  for  want  of  silica,  but  because  the  ligneous  matter  of  the  straw 
is  not  well  developed.  He  also  states  that  a  microscopic  examination  shows  the 
deposit  of  silica  to  be  discontinuous,  and  not  to  form  a  compact  framework. 

Opbthalkio  ubb  of  Sulpblats  09  Soda. — M.  D.  de  Luooa  states  (Compief 
Sendus)  that  the  powder  of  crystallised  sulphate  of  soda  dropped  in  small  quan- 
tities on  the  comes,  and  allowed  to  dissolve  in  the  fluids  of  that  organ  will,  in  the 
course  of  time  remove  opaque  spots. 
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Ths  Cbatsb  LnTVE.— H.  Ghaoornac  sees  diyergent  rays  like  the  glory  of  a 
saint  round  this  ohject.  P.  Seochi  writes  to  the  Fraieh  Academy  that  Professor 
Besphighi  and  his  assistant,  P.  Ferrari,  of  the  CapitoUne  Observatory,  Borne, 
find  that  with  a  power  of  600,  which  diminishes  irradiation,  a  funnel-shaped 
carity  can  still  be  discerned,  so  that  the  lower  cavity  has  not  disappeared,  althouch 
the  crater  is  very  flat  This  appears  to  oorreepond  with  the  statement  of  the 
Astronomer  Royal  in  his  recent  report  to  the  Board  of  Visitors,  **  that  draw- 
ings of  the  spot  Linnejus  on  the  moon  leave  no  doubt  that  it  is  still  a  very 
shallow  oup.'* 

Thb  Opalb  ot  Calipobnia. — It  is  stated  in  Cosmo*  that  the  Gali£>mian 
opals  are  found  in  ancient  decomposed  lavas,  and  that  the  matrix  of  the  gem  b 
saturated  with  water,  and  the  opals  themselves  soft  enough  to  break  between  the 
fingers  when  first  dug.  Bzposure  to  the  sun  for  several  days  hardens  them  and 
brings  out  their  lustre.  The  best  are  enveloped  in  a  ferruginous  oruat,  whils 
those  which  are  white  and  of  feeble  colour  are  without  this  covering. 

OssEBTATioys  OK  Chlobophtll. — IC.  Maro  Mieheli  has  a  paper  on  this 
subject  in  the  Archive*  des  ScUneet,  and  he  thus  sums  up  his  conclusions :  1. 
There  is  not  sufficient  proof  to  admit  Fr^my's  hypothesis,  that  chlorophyll  is 
decomposable  into  phyllocyanine  and  phyllozanthine.  2.  Chlorophyll  appears  to 
be  formed  of  a  yellow  substance,  whidi  transforms  itself  into  a  green  one  in  a 
manner  which  is  unknown.  8.  All  adds  destroy  the  colour  of  cUorophyll,  and 
turn  it  yellow.  4.  Two  of  them,  SO,  and  HCl,  possess  the  property  of  changing 
this  yellow  into  blue  or  green,  according  to  which  is  employed,  and  baryta  ads  in 
an  analogous  manner.  5.  Light  does  not  discolour  the  green  and  blue  obtained 
by  SO3  or  HGl ;  it  is  not  therefore  the  same  colour  which  is  found  in  ehlorophylL 
6.  Many  leaves  beoome  transparent  in  full  sunshine,  an  effect  which  seems  to  arise 
from  the  contraction  of  the  chlorophyll  granules. 

Bhbebbbbg  on  thb  Htalonbica. — The  AhiuUs  Nat,  HUi.  contains  a  tnas- 
lation  of  a  paper  by  Professor  Ehrenberg,  on  Uie  ffyahnema  ImtUamieuwi,  dis- 
covered by  Professor  Borboza  da  Bocafe.  His  conclusions  are  that  the 
Hyalonema  is  not  a  polyp,  but  a  sponge.  He  considers,  which  can  scaroely  be 
justified  by  £sots,  that  the  essential  cbaraoter  of  sponges  coincide  with  that  of 
vegetable  bodies,  and  he  imagines  the  *<  supposed  normally  protruding  tufU  of 
Hyalonema,  when  they  occur  on  true  sponge  structures)  to  be  mutilations  by  the 
loss  of  the  apices  of  those  sponges,  like  the  dead  points  of  homy  corals,  just  as 
the  deciduous  trees  in  the  north,  or  on  elevations,  often  bear  antler-like  dead 
summits,  while  the  trunk  is  still  well  furnished  with  foliage." 

Thb  Motob  Clock  of  thb  Gbbbkwich  Obsebyatobt. — ^The  following 
passages  occur  in  the  report  to  the  visitors :  '*  this  elock  is  compared  and  verified 
by  an  easy  practical  procees.  It  maintains  various  docks  in  sympathy  with 
itself,  it  regulates  docks  in  London,  sends  signals  through  Britain,  drops  the 
J>eal  time-ball,  fires  guns  at  Newcastle  and  Shields  (I  think  also  at  Sunderiaad), 
and  puts  communications  in  such  a  state  that  we  can  reodve  automatio  reports 
from  the  signal-places  as  we  may  desire.  I  may,  however,  specially  mention  that 
daily  signals  are  now  sent  to  some  places  in  Ireland ;  and  that,  durine  the  expe- 
dition of  the  Great  Esstem  for  laying  down  the  Atlantic  cable,  time  signab  vers 
sent  on  board  twiee  a  day,  to  enable  her  constantly  to  determine  her  longitodeL" 

Tbb  HoiTBKB  OB  Pabliavbvt  Clock.— The  Astronomer  Boyal  reports  that  on 
88  per  cent,  of  the  days  of  observation,  the  dock's  error  was  below  1*  ;  on  38  per 
cent,  of  days  of  observation,  between  1*  and  8*  ;  on  21  per  cent,  between  2*  and 
3*  ;  on  8  per  cent.,  between  8*  and  ^  ;  on  1  per  cent.,  between  4fi  and  6^ 

ABTiBiciAii  Bbspibatiov  abd  STBTOBinHB.-M.  J.  Bosonthal  stately  in 
Compiet  JRendmi^  that  by  ezdting  artificial  respiration,  and  maintaining  it  for 
three  or  four  hours,  it  is  possible  to  save  the  life  of  an  animal  to  which  a  poiaoBOiM 
dose  of  strychnine  has  been  administered. 
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Absorption  of  gasesbj  colloid  septa, 452. 

Absorption  of  heated  air,  458. 

Action  of  trees  on  ndnfall,  400. 

Acoustic  figures,  79. 

^gilopt  o^ata,  264. 

JEgilops  triticoides,  263. 

Aerial  navigation,  400. 

Aeronautical  Society,  374. 

AgauUe,  Mexican  eggs,  467. 

Air  changed  in  composition,  454. 

''Alibe,'*  Mrs.  Gameron'sphotographs,  31 

Alkalis^  colours  aifeoted  bj,  409. 

Alloys  used  in  ancient  jewelry,  5. 

Alternation  and  periomcitj,  law  of,  19. 

Anatina,  18. 

Anatomy  of  the  woodpecker,  321. 

Ancient  conduits,  257. 

Ancient  jewelry,  1. 

Ancient  lighthouses,  325. 

Ancient  men  in  Wirtemberg,  450. 

Ancient  personal  ornaments,  394. 

Ancient  supply  of  water  to  towns,  257. 

Andromeda  nebalie,  386. 

Angle  measurer,  79. 

Anglo-Saxon  oemetery,Wood9tone,  223. 

Anemometer,  self-recording,  320. 

Animal  magnetism  and  magnetic  lucid 
'somnambulism,  78. 

AnnuluB  pronubus,  403. 

Annual  report  of  the  board  of  regents 
of  the  Smithsonian  Institution,  232. 

Anomalies  in  the  yegetable  kingdom, 
446.  [334* 

Antarctic  temperatezone  low  barometer, 

Anthracite  coal-field,  35. 

Antherosa  Pemyi,  242. 

Antiquities  of  the  Cheshire  coast,  307. 

Antiquities  of  the  Due  de  Blaoas,  401. 

Ant  Hon,  112. 

Ants,  white,  112. 

Apparatus  for  condensing  light,  396. 

Apparatus  for  sun-viewing,  432. 

Application  of  air  charged  with  com- 
bustible yapours,  314. 

Applicability  of  the  electric  light  to 
lighthouses,  325. 

Aqua  Claudia,  260. 

Aqua  marcia,  261. 

Aqueducts,  258. 

ArchsBologia,  74, 152, 223, 307, 393,470. 

AsOHJEOLoeiA. — Ancient  jewelry,  1  ; 
relics  at  Thebes,  2 ;  Assyrian  relic, 
3{  relics  of  Queen  Aah-hept,  3; 
Treveneage  cayo,  74 ;  sculpture 
xocks,  75 ;   bone-cayes,  76 ;  Boxxian 
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town,  77 ;  Mayer  Museum,  152  ; 
Treyeneage  caye,  153 ;  St.  Hilary's 
church,  154;  Boman  building,  154; 
reliquary,  155 ;  products  of  sea-shore 
of  Cheshire,  155 ;  Anglo-Saxon 
cemeteries,  223 ;  Treyeneage  cay^, 
223 ;  spindle-whorl,  223  ;  Boman 
yilla,  224;  coins,  225;  forged  flint 
implements^  225 ;  Boman  remains 
at  Cirencester,  226 ;  forged  antiqui- 
ties, 307;  antimiities  in  Ciieshire, 
307;  statue  to  Joseph  Mayer,  308; 
Boman  sepulchral  remains,  308 ;  Bo- 
man Urioonium,  309 ;  Boman  leaden 
coffius,  310 ;  prehistoric  art,  320 ; 
tumuli  of  Yorkshire  Wolds,  393; 
Celtic  foundry  of  the  bronze  age,  394 ; 
excavations  at  Wroxeter,  395 ;  an- 
cient menofWirtemberg,450 ;  Yindo- 
mis,  470 ;  Norman  church  at  St.  Mar- 
garet's Cli£^  471 ;  archsBological  part 
of  Paris  exhibition,  472. 

ArchsBological  part  of  Exposition  TXni- 
yerselle,  472. 

ArcluBological  products  of  the  sea-shore 
of  Cheshire,  155. 

Architecture,  progress  of,  418. 

Archives  of  medicine,  477. 

Aristillus  and  Autolyous  (lunar),  195. 

Aristoteles,  282. 

Arithmetic,  modem,  233.  [397. 

Armour-plates  protected  from  corrosion. 

Artificial  respiration  and  strychnine,  480. 

Artistic  decoration  of  wall  surfiEUie  made 
permanent,  409. 

Aspergillum  vaginiferum,  18. 

Assyrian  jewelry.  1. 

Astronomy,  descriptive,  231. 

Abtsokoicy. — Light  spots  in  lunar 
night,  51 ;  phsophorescent  spots  on 
the  moon,  51 ;  Mare  Imbrium,  51 ; 
Schroter  investigations,  Manilius,  62; 
Menelaus,  52 ;  Proclus,  53 ;  crater 
Linn^  58 ;  occultations,  60 ;  guaging 
the  light  spots  on  the  moon,  and 
checking  additions,  79 ;  Butherford's 
celestial  photography,  79 ;  simul- 
taneous concealment  of  Jupiter's 
satellites,  79 ;  planet  Mars,  80 ; 
Schroter's  meteors,  144;  telescope 
meteors,  145;  lunar  Cassini,  147; 
crimson  star,  149 ;  oocultation,  151 ; 
researches  on  solar  physics,  158; 
Tempel's  comet  and  shooting  stars, 
159 ;  Faye  on  the  sun's  rotation,  159; 
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Wray's  object  glasses,  160 ;  lanar 
delineation,  195  ;  lunar  Aristillns 
and  AutolTCOB,  196 ;  occultations, 
205;  Biela^s  comet,  208 ;  fresh  notes 
on  crater  Linn^  and  supposed  lunar 

I  eruptions,  215 ;  Mare  Serenitatis, 
217 ;  products  of  yolcanio  action, 
218 ;  mud  yolcano  in  moon,  221 ; 
Secchi  on  Linn^,  222;  descriptiye 
astronomj,  231 ;  shadow  during  solar 
eclipse,  237 ;  photographing  the 
moon,  239 ;  solar  eclipse,  March  6, 
240;  lunar  perspective,  267 ;  Rhffiti- 
cus,  true  form,  267 ;  lunar  crater, 
Plato,  273 ;  red  ster,  275 ;  double 
stars,  277;  nebulae,  277;  gaseous 
nebuIsD  in  Hjdra,  278 ;  great  spiral 
nebda,  280;  Linn^,  282;  Aristo- 
teles,  282 ;  occultations,  283 ;  Hand- 
book of  Astronomy,  317 ;  Huggins 
on  the  spectrum  of  Mars,  319 ; 
Browning's  sun-screen,  319;  No- 
Tember  meteors,  320 ;  lunar  Apen- 
nines, 379;  Hadley,  382;  Aratus, 
382 ;  Huygens,  383 ;  dusters  and 
nebulffi,  384;  Canes  Yenatici,  384; 
nebula  of  Andromeda,  386;  occul- 
tation,  387;  moon  colours,  388; 
Linn^,  388 ;  homochromoscope,  389 ; 
probable  connection  of  shooting  stara 
with  comets,  390 ;  Biela*s comet,  391 ; 
sun  viewing  and  drawing,  429  ; 
"willow-leaf*  and  "rice-grain," 
430;  darkened  shutter  for  yiewing 
the  sun  by  projection  on  a  screen, 
432;  measuring  spots  on  the  sun, 
434 ;  solar  diameter,  437:  Huygenian 
lenses,  438 ;  life-history  of  a  group  of 
sun-spots,  441 ;  crystallization,  445 ; 
clusten  and  nebulse,  459 ;  great  clus- 
ter Libra,  459 ;  Serpens,  460;  »  Cen- 
tauri,  461 ;  colour  of  stellar  clusters, 
463 ;  Toucani,  464 ;  double  stars, 
466 ;  occultations,  467 ;  crater  Linn^, 
480. 

Atmospheric  phenomenon,  335. 

Auriculida,  24. 

Atttolycus  and  Aristillus  (lunar),  195. 

Bain's  kloof,  252. 

Bala  beds,  352. 

Baltimore  oriole's  nest,  419. 

Barker's  mUl,  427. 

Barlow  lens,  179. 

Barometer  of  Antarctic  temperate  zone, 

834. 
Barometric  pressure  increase,  335. 
Bairande  on  the  graptolites,  366. 
Barrels,  new  mode  of  constructing,  226. 
Baryta-water  for  wall-painting,  412. 
Bichloride  of  platinum,  181. 
Biela's  comet,  208,  891. 


Blacas,  collection  of  antiquities,  401. 

Binociilar  microscope,  476. 

Bird's  eggs  and  their  products,  160. 

Birds  of  Eurone— Gould's,  322. 

Bird's-nests,  philosophy  o^  413. 

Birds  of  Norfolk,  235. 

Biyalye  moUusca,  163. 

BoiUog  water  in  rotation,  160, 

Bombyz  Cynthia,  241. 

Bone-cayes  of  Craven,  76. 

Bones  and  reindeer  horn  found  at  Wir- 
temberg,  450. 

Borax  useid  by  jewellers,  5. 

Botanical  origin  of  wheat,  262. 

BoTAKT — Fossil  forest  of  Atanakerdluk, 
61  i  fossil  flora,  61 ;  four  species  of 
oaks,  61 ;  mangrove  and  its  allies,  65; 
rhizophora,  65 ;  roots  of  mangroyee, 
66;  banyan  fig-tree,  67;  red  man- 
mve,  67 ;  ceriops,  68  ;  kandelia,  68 ; 
brugueira,  68;  6hirden  Oracle  and 
Floricultural  Year-book,  77;  vege- 
table sheep  of  New  SSealand,  128  ; 
composites,  128 ;  Tasmanian  dog- 
wood, 128;  common  aster,  128; 
musk  wood,  128 ;  raoulia,  128 ; 
haastia  pulvinaris,  129 ;  gnaphalium, 
129 ;  helichrysum,  129 ;  raoulia  Aus- 
tralis,  129 ;  raoulia  tenuioaulis,  130 ; 
raoulia  haastii,  130 ;  raoulia  Munroi, 
ISO ;  raoulia  subulate,  130 ;  raoulia 
eximia,  130;  raoulia  Hectori,  131;  ra- 
oulia gkbra,  131 ;  raoulia  subaericea, 
131;  raoulia  grandiflora,  131;  ra- 
oulia mammillu^is,  132 ;  raoulia  biy- 
oides,  132 ;  leaves  and  flowers  of  vege- 
table sheep,  183 ;  oaks  of  China,242 ; 
trees  of  the  Paarl,  247 ;  vineyards  of 
the  Paarl,  247 ;  flowen  of  the  Paarl, 
'247;  Cape  Colony  flowen  and  trees^ 
247 ;  sugar  bush,  (proteanana?),  249^ 
wild  sacha,  249  ;  grey  lichens,  250  ; 
waggon-boem,  251 ;  silver-trees,  251 ; 
oaks  at  Bain's  Kloof,  252 ;  prionium 
palmita,  252 ;  Cape  bulbs,  253  ; 
African  tulip,  253;  ixiasand  gladio- 
las,  253 ;  trumpet  lily,  258 ;  blood- 
flowers,  256;  Wateonia  angusta, 
256;  tonka  bean,  256;  aponogeton 
distachyon,  256;  wild  oUve,  256; 
botaniod  origin  of  wheat,  262 ; 
tritieum  yulgare,  263 ;  egilopa 
ovata,  263 ;  e^ops  triticoides,  263 ; 
potatoes,  266 ;  vegetable  monstrosi- 
ties, 446 ;  poppy,  curious  anomaly, 
447  ;  fern  variations,  447 ;  gourds, 
447  ;  pumpkins,  448  ;  Datura  tatula, 
448 ;  weakness  of  wheat  stems,  479. 

Braohiopoda,  26. 

British  fossil  oxen,  238. 

British  woodpeckers,  321. 

Bromide  of  potassium  in  epilepsy^  479* 


Index. 


463 


Bronze  da{(ger,  ancient,  393. 

Bronze  object,  ancient,  472. 

Bronze  im plement^  found  in  France,894. 

Browning's  sun'screen,  319. 

Browning's  telescopes,  176. 

Braffneira,  68. 

Buckie,  163. 

Balbooeros,  112. 

Bulmius,  24. 

Burning  the  dead,  309. 

Butterflies,  mimetic,  399. 

Cab  of  Delacroix,  151. 

Caged  woodpecker,  823. 

Calamary,  28. 

Calderon's  Home  after  Victory,  863. 

Cameo  of  the  Emperor  Augustus  in 
the  Blacas  Collection,  401. 

CameOy  finest  known,  406. 

Cameo  of  the  monks  of  St.  Alban's,  405. 

Candles,  Ancient  Roman,  855. 

Canes  Yenatid,  384. 

Canon  Greenwell's  researches,  393. 

Cape  Colonj,  an  eight  dajs*  ramble, 
246. 

Caprimulgldfl}  nests,  416. 

Caradoo  beds,  852. 

Carter's  sheep,  864. 

Cassella*s  embossing  self-recording  ane- 
mometer, 320. 

Cassini,  lunar,  147. 

Caterpillars'  9yee,  SO. 

Cave  Treveneage,  the,  74. 

Celtic  foundry  of  the  Bronze  age,  394. 

Cell  formations,  experiments  on,  241, 

Cemeteries  at  Wrozeter,  309. 

Centauri  cluster,  461. 

Centre  of  gravity,  346. 

Ceriops  (mangrove),  68. 

Cerithium  telescopium,  171. 

Chasing  in  ancient  jewelry,  6. 

Chemical  aids  to  art,  180,'  409. 

Chbmibtrt. — Formation  of  crystals, 
63;  galvanic  battery,  63;  photo- 
graphy under  water,  64 ;  petroleum 
lamps,  64 ;  petroleum  in  Italy,  80 ; 
molecular  force  in  liquids,  80 ;  gal- 
vanic battery,  156;  electrical  ma- 
chine, 156;  Plateau's  liquid,  160; 
boiling  water  in  rotation,  160 ;  che- 
mical aids  to  art,  180;  platinum, 
180 ;  chemical  test  or  re-agent,  180 ; 
bichloride  of  platinum,  181 ;  plati- 
nizing process,  182 ;  osteoplastic, 
184 ;  oxide  of  zinc,  185 ;  oxj hydro- 
gen lime  light,  226;  preservative 
coatings  for  metals,  227 ;  new  process 
for  obtaining  oxygen  of  chlorine,  229 ; 
heliochromy,  229 ;  production  of  iron 
and  copper  ore,  280;  action  of 
quinine  on  the  nerves,  240;  new 
Bouroe  of  the  tanning  principle,  810; 


peculiar  application  of  electricity, 
811 ;  application  of  sulphuret  of 
carbon  to  the  preparation  of  per- 
fumes, 312 ;  application  of  air  charged 
with  composite  vapour^i,  314;  new 
application  of  photography,  314; 
reinforcement  of  photographic  nega- 
tives, 814;  estimation  of  silex  of 
wheat,  815  ;  sensitive  litmus  paper, 
815 ;  new  apparatus  for  condensing 
light,  396  ;  economic  mode  of  reduc- 
ing light,  397  ;  protection  of  armour 
plates  from  corrosion,  397  ;  occlusion 
of  hydrogen  by  meteoric  iron,  897  ; 
stability  of  gun  cotton,  899 ;  chemical 
aids  to  art,  409;  size  used  in  dis- 
temper and  fresco  painting,  409; 
stereochromy,  409;  lime  or  baryta 
water,  410 ;  silicious  bloom,  410 ; 
copal  process,  412 ;  Graham's  re- 
searches into  the  diffusion  of  gases, 
452;  absorption  and  dialytic  sepa- 
ration of  gases  by  colloid  septa,  452  ; 
occlusion  of  gases,  452  ;  Torricellian 
vacuum,  453;  Sprengel's  mercurial 
exhauster,  453  ;  penetration  of  India- 
rubber  by  gases,  454;  passage  of 
gases  through  platinum,  455  ;  occlu- 
sion of  carbonic  acid  gas,  458 ;  eco- 
nomic production  of  oxygen  for 
industrial  purposes,  474 ;  utilization 
of  electric  light,  475  ;  chlorophyll, 
480. 

Cholera  and  diarrhcea,  157. 

Chlorine  or  oxygen,  new  process  for 
obtaining,  229. 

Christy's   Iteliqviie  AquUaniccB,  shells 
figured  in,  167. 

Cicindelav,  Indian  insects,  112. 

Circulation  of  air,  310. 

aril  law,  101. 

Chlorophyll,  notes  on,  480. 

Clavagella,  18. 

Clearing  of  ships  from  bilge  water  or 
leakage,  474. 

Climacograptus,  870. 

Climate  of  Great  Britain,  113. 

Clock  of  Houses  of  Parliament,  480. 

Clodograpstts,  369. 

Cluster,  Centauri,  461. 

Clusters  and  nebulee,  d8i. 

Clusters  and  nebuhe,  southern,  45.1. 

Cluster  in  Libra,  459. 

Cluster,  Toucani,  464. 

Coal-fields  of  United  States,  31. 

Cockles,  163. 

Cocoons,  243. 

Coinage  of  Great  Britain,  10. 

Coleoptera,  Indian  insects,  111. 

Cole's  marine  painting,  864. 

Colossus  of  Bhodes,  325. 

Colours  for  fresco  painting,  409* 
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Colour  of  lansr  seas,  388. 

Comet,  Biela's,  208,  891. 

Comets  connected  with  Bhooting  stan, 

890. 
Comet  and  ehooting  Btan,  159. 
CompositfiD,  128. 
Compound  pipes,  474. 
Condensing  light  apparatus,  396. 
Conditions  of  illumination  as  to  Teitioal 

angle  and  lateral  direction,  198. 
Conduits,  ancient,  257. 
Configuration  of  land  and  water  upon 

the  northern   and    southern  heoni- 

spheres,  838. 
Conglomerate,  hase  of  coal-fields,  37. 
Conglomerate  deposit,  187. 
Conio  section,  easy  introduction,  233. 
Conon  crater,  381. 
Conspiracy,  laws  against,  106. 
Copal  process,  412. 
Cope's  **  Jessica  and  Shylock,*'  861. 
Copper,eoonomic  mode  of  reducing,897. 
Corethra  plumioomis,  lanrfs,  476. 
Corixa  meroenaria,  eggs,  467. 
Corrosion,  protection  of  armour  plates 

from,  397. 
Court  of  the  Star  Chamber,  99. 
Cowry,  20. 
Crank  bird,  324. 

Crater  Linnd,  58,  215,  222,  388,  480. 
Crimson  star,  149. 
Craven  bone  cares,  76. 
Criminal  court,  102. 
Crow's  nests,  416. 
Crystals,  formation  of,  63. 
Crystallization  and  subsidence,  445. 
Curative  properties  of  ancient  gems,  405. 
Cures  produced b;  a  Tibrating  8tring,228. 
Cuttle  fish,  164. 
Cymbra  oUa,  19. 
Cyprssa,  20. 
C^preea  tardus,  19. 
Cylinder  seal-ring,  6. 
C^rtograpsus,  369. 

Dacttliot?ec£  of  Mithridates,  404. 

Daguerreotype  process  of  producing 
black,  230. 

Damascening,  183; 

Danish  prehistoric  remains,  472. 

Datura  tatula,  448. 

Decoloration  of  feathers,  172. 

Delineation,  lunar,  195. 

Dendrograptufl,  370. 

Depicting  solar  phenomena  by  project- 
ing sun's  image  on  a  screen,  429. 

Descriptive  astronomy,  231. 

Deyelopment  of  graptolites,  290. 

Deyitrification  of  glass,  319. 

Dew,  an  essay  on,  78. 

Dialytic  separation  of  colloid  septa,  452. 

Diarrhoea  and  cholera,  157. 


Diehograpsut,  869. 

Dichroic  liquid,  399. 

Dicranograptus,  371. 

Didymograpsus,  367. 

Diffusion  of  gases,  452. 

Dioptric  light,  expense  o^  882. 

Diplograpsus,  866. 

Disappearance  of  Biela*s  oomet,  214. 

Discina,  26. 

DisooTery  of  Biela*s  eomet^  208. 

Dissecting  binocular  miorosoope,  476. 

Dissolving  yegetable  fibre,  476. 

Distemper  and  fresco  painting,  409. 

Diurnal  temperature,  122. 

Diyerging  rays,  138. 

Domestic  architecture  of  human  race, 

414. 
Donaz  anatinus,  18. 
Double  graptolite,  237. 
Double  stars,  277,  466. 
Downy  woodpecker,  324. 
Drawing  and  sim  viewing,  429. 
Dredging,  19. 
Drummond  light,  396. 
Duck    and    geese    shooting    in    Cbpe 

Colony,  254. 
Dungeness  Lighthouse,  829. 

Eagles  of  Cape  Colony,  251. 

Earrings,  ancient,  2. 

Earring  from  Babylon,  7. 

Ear-shells,  235. 

Economic  fuze  for  mining  and  other 
purposes,  156. 

Economic  mode  of  reducing  copper, 897. 

Economic  production  of  oxygen  for 
industrial  purposes,  475. 

Economic  use  of  shells  and  their  in- 
habitants, l6l. 

Effects  of  difference  of  climate  ]  on 
frescoes,  409. 

Efflorescence  on  fresco  paintmgs,  410. 

Sg^  of  Corixa  mercenarta,  467. 

Ebrenberg  on  the  hyaionema,  480. 

Eight  days  ramble  in  Cape  Colony,  246. 

Elder  brethren  of  Trinity  House,  332. 

Electric  energy,  320. 

Electric  lamps,  330. 

Electric  light,  327. 

Electric  light  applicable  to  lighthouses, 
325. 

Electric  light  utilized,  475. 

Electricity,  peculiar  application  o(  811. 

Electricity,  students  text-book  of,  234. 

Electric  telegraph,  317. 

Electric  thermometer,  self-registeriag, 
228. 

Electric  machine,  156. 

Elements,  the,  78. 

Emission  of  light,  139. 

Enamelled  ornaaaents,  184k 


English  law,  97. 
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English  prose  oomposition,  478. 

Engraved  gems,  408. 

Engraving  on  steel,  896. 

BVTOMOIOGY.— Eyes  of  caterpillars,  80; 
Indian  insects,  110;  flying  bugs,  111 ; 
coleoptera,  111 ;  cicindelu,  112 ;  bol- 
booeros,  112  ;  hemiptera,  112 ;  redn- 
Tins,  112  ;  orthoptera,  112  ;  nenrop- 
terous,  112 ;  ant  lion,  112 ;  black  ant, 
112 ;  termites,  112 ;  mimetic  but- 
terflies, 399 ;  coriza  meroenaria,  467. 

Eozoon,  new  specimens,  898. 

Epilepsy,  bromide  of  potaasinm,  479. 

Eratosthenes  crater,  370. 

Eruption  lunar,  216. 

Eulima,  19. 

Excavations  at  Wrozeter,  395. 

Expansive  effects  due  to  liberation  of 
heat  as  vapour  is  condensed,  341. 

Exposition  Universelle,  Archsological 
part,  472. 

Expulsive  effects  due  to  rapoiir  raised 
from  southern  oceans,  341. 

External  ornamentation  of  shells,  18. 

Evaporation  of  water,  342. 

Eyes  of  caterpillars,  80. 

Fatio  on  feathers,  their  decoloration, 

172. 
Fauna  and  flora  found  at  Wirtemberg, 

451. 
Fay^  on  the  snn's  rotation,  159. 
Feathers,  Fatio  on,  172. 
Feathering  oars,  422. 
Felspathic  ashes,  352. 
Fern  monstrosities,  447. 
Filagree,  origin  o^  6. 
First  annual  report  of  the  Aezonantical 

Society,  374. 
Fish,  rumination  in,  190. 
Fixing  firesco  paintings,  410. 
Floating  shells,  27. 
Flowers  of  South  Africa,  258. 
Flying  bugs,  111. 
Flying  machines,  874. 
F(x>d  of  heron,  79. 
Forged  antiquities,  807. 
Forest  frequenters,  321. 
Forged  flint  implements,  225. 
Form,   growth,   and   constmction    of 

shells,  18. 
Form  of  graptolite,  289. 
Formation  of  dystals,  63. 
Fossils,  350. 

Fossil  flora  of  Qreenlaad,  61. 
Fossils  in  Shropshire,  189. 
Fossil  ivory,  72. 
Fossils  obtained  from  Isurentian  rocks, 

898. 
Fossil  oxen,  ^38. 

French  lighthouse  engineen,  330. 
Fresco  painting,  409. 


Fresh  notes  on  the  crater  Linn^  and 
supposed  lunar  eruptions,  215. 

Fresh-water  valved  vagtnicola,  205. 

Friction  of  celestial  bocUes  and  ether,  80. 

Frith's  "  King  Charles  Secondjs  last 
Sunday,"  360. 

Fuze  for  mining,  156. 

Galyanio  battery,  new,  156. 

G-alvanic  battery,  simple  forms  of,  63. 

Garden  snail,  L9. 

GastrochoBna,  18. 

Ghkseons  nebula  in  hydra,  278. 

Gktfes,  occuleion  of,  452. 

Gh»teropod,  26. 

Gauging  the  light  of  spots  on  the 
moon,  and  checking  additions,  79. 

Geese  and  duck  shooting  in  Cape 
Colony,  254. 

Geological  Society,  159,  238,  398. 

Geology — Coal  mines  of  the  United 
States,  34 ;  bituminous  coal,  35  ;  an- 
thracite coal-field,  35;  Schuylkill 
district,  36  ;  Swatara,  86 ;  conglome- 
rate, 37;  limestones,  37;  Silurian,  37; 
Devonian  formations,  37 ;  Susque- 
hannah  district,  88 ;  Geological  So- 
ciety, 159  ;  telerpeton  elginense,  159  ; 
mineral  wealth  of  Shropshire,  185 ; 
geology  of  Shropshire,  186 ;  Uuren- 
tian  rocks,  186;  sandstone  strata,  186; 
fossils,  187 ;  conglomerate,  187 ; 
Stiperstone  ranse,  188 ;  quartzoee, 
188 ;  Llandeilo  formation,  189  ;  vol- 
canic and  plutonic  rocks,  220 ;  igneous 
rocks,  220;  fossil  Crustacea,  283; 
Geology  and  Genesis,  233  ;  geology 
for  general  readers,  235 ;  Geological 
Society,  238 ;  fossil  oxen,  238;  silurian 
life,  240;  Stiperstone  range,  348; 
Llandeilo  rocks,  348  ;  lower  silurian 
rocks,  348;  geological  phenomena, 
849;  lingula  flags,  850;  felspathic 
aglomerates,  850 ;  ogygia  buchii,  851 ; 
organic  remains,  351 ;  shale  and  grit, 
852 ;  Caradoc  and  Bala  beds,  852;  lead 
ingot,  854 ;  Geological  Society,  new 
specimens  eozoon,  898;  fossils  ob- 
tained from  lanrentian  rocks  of 
Canada,  898 ;  opals  of  California,  480. 

Geology  for  general  readers,  235. 

Geology  of  Shropshire,  186. 

Gibbus  lyonetti,  20. 

Gilding  porcelain,  812. 

Glass  rope  hyalonema,  81. 

Glazing  of  porcelain,  396. 

Giobuhir  cluster  «  Omtauri,  461. 

Ghiaphalium,  129. 

Gt>lden-winged  woodpecker,  825. 

GK>ld  plate  and  inlaying,  8. 

Goodall's  "  Rachel,"  864. 

Gould's  "  Birds  of  Europe,"  822. 
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Gourd  monstrositiee,  448. 

Graham's  recent  discoveries,  452. 

Graptolites,  their  structure  and  syste- 
matic position,  283,  865. 

Graptolitos  scalaris,  284. 

Grates  of  coals  to  warn  marineri  826. 

Great  black  woodpecker,  826. 

Great  cluster  in  Libra,  459. 

Great  duster  Toucani,  464. 

Great  globular  cluster  w  Cenfauri,  461. 

Ghreat  spiral  nebula,  280. 

Gbeat  spotted  woodpecker,  322. 

Greek  coins  found  at  Gurnard  Baj,  154. 

Greenwich  obeerratorj  motor  clock, 
480. 

Green  Woodpecker,  822. 

Gr^garine  in  chignons,  239. 

Gregariniferous  parasites,  239. 

Gulls'  feathers,  173. 

Gun  cotton  stabiii^,  899. 

Habits  of  green  woodpecker,  822. 

Hairy  woodpecker,  825, 

Haliotis,  163. 

Handbook  of  astronomy,  817. 

Handbook  of  meteorology,  478. 

Hart's  "  Barbarossa  submitting  to  the 
Pope,"  862. 

Heat,  irregularities  of,  125. 

Heron,  food  of,  79. 

Highland  lass  reading,  363. 

HelicidoB,  20. 

Heliochromy  on  paper,  229. 

Heliophotography,  431. 

Helix  aspersa,  garden  snail,  19. 

Herculis  juTenis  engraved  on  a  sap- 
phire, 401. 

Hermit  crabs,  24. 

Hero's  engine,  427. 

Home  after  victory,  363. 

Homo-chromoscope,  389. 

Hookscapes,  362. 

Houses  of  Parliament  clock,  480. 

House  visitants,  Indian  insects,  110. 

Huggins  on  the  snectrum  of  Mars,  319. 

Humidity  of  English  climate,  121. 

Huygenian  lenses,  438. 

Huygens,  lunar,  883. 

Hyalonema,  Ehrenberg  on,  480. 

Hyalonema,  glass  rope,  81. 

Hyalonema,  polyps  of,  239. 

Hydrogen,  penetration  of,  456. 

Hydrozoa,  373. 

Igelaio),  north-west  peninsula,  319. 
Igneous  rocks,  220. 
Implements  of  ancient  jewellers,  8. 
Importance  of  Ughthousee,  325. 
Indian  insects,  house  visitants,  110. 
Ingot  of  lead  from  Linley,  354. 
Inlaid  stones,  8. 
Inlaid  silver,  183. 


Insects,  Indian,  110. 

Insects  in  Mexico,  467. 

Instinct  and  reason,  418. 

Intaglios  in  the  Blacas  collection,  407. 

Iron  produced  from  copper  ore,  280. 

Isochimenal,  117. 

Isotherm  of  London,  116. 

Isotheral  of  London,  118. 

Ivory,  fossil,  72. 

jAPAinssB  inventions,  83. 
Japanese  specimens  of  glass  rope,  85. 
Jewel  of  Poly  crates,  402* 
Jewelry,  ancient,  1. 

Julius  Gcesar  engraved  on  ajaoynth,407. 
Jupiter's  satellites,  simultaneous  con- 
cealment of,  79. 

KAin>siJA,  mangrove,  68. 
Kingfisher's  feathers.  236. 
Kingfisher's  nests,  416. 
King's  Council,  96. 
Kites,  flight  of,  377. 

Lake  Yogelsolei,  253. 

Lamellioorn  beetles,  112. 

Lamps  for  lighthouses,  326. 

Lamps,  new,  399. 

Lamp  shells,  25. 

Larks  nests,  416. 

Larva  of  Corethia  plumicomii,  476. 

Law  of  alternation  and  periodicity,  19. 

Law  of  libel,  105. 

Leaves  and  flowers  of  the  Tegetablo 
sheep,  133. 

Lenses  for  lighthouses,  326. 

Lesser  spotted  woodpecker,  324. 

libration  in  latitude  and  longitude, 
general  results  of,  271. 

Libra,  great  cluster  in,  459. 

Life  histoxy  of  a  group  of  solar  spots, 
441. 

Life-sized  heads  by  Mrp.  Cameron,  32. 

Lighthotises  using  electric^  light,  825. 

Light :  its  influence,  318. ' 

Light  spots  in  the  lunar  night — the 
crater  Linn^,  occult  ations,  51. 

Lingula,  26. 

Lingula  flags,  349. 

Linniean  spelling,  365. 

Linn6,  281. 

Linnd  crater,  58,  215,  480. 

Linn^,  Schmidt  on,  152. 

Literary  notices,  77, 167,  231, 817, 477. 

Litorina  litorea,  164. 

Living  mollusk,  24. 

Llandeilo  rocks,  848. 

Llandovery,  853. 

Low  barometer  due  to  absolute  diffe- 
rence of  level,  347. 

Low  barometer  of  the  Antartio  tempe- 
rate sone,  884. 
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Icwer  Silurian  rocks,  346. 

Lnoar  AristiUus  and  Autolycusi  195. 

Lunar  Apennines,  dusters  and  nebuliD, 

occultation,  379. 
Lnnar  CbssiDi,  147. 
Lnnar  crater  Linn^,  888. 
Lnnar  crater  Plato,  278. 
Lunar  delineation — the  lunar  AristiUus 

and  Autoljcus,  195. 
Lunar  eruptions,  215. 
Lunar  perspective,  267. 
Lunar  shadows,  380. 
Lutraria,  18. 

IICaclisi'b  Othello  and  Desdemona,  359. 

Magilus,  19. 

Mahometan  intaglios,  408. 

Malay  houses,  414. 

Mammoth  in  Bay  of  Tas,  240. 

Mammoth  and  its  epoch,  70. 

Mammoth  skeletons,  72. 

Mangrove  and  its  allies,  65. 

ManSius,  52. 

Mare  Imbrium,  51,  380. 

Marine  engine,  424. 

Mars,  80. 

Maury's  theory,  840. 

Mayer  Museum,  152. 

Mayer  statue,  308. 

Measuring  minute  portions  of  time  by 
sonorous  vibrations,  811. 

Measuring  spots  on  the  sun,  436. 

Medieeval  collections  of  gems,  405. 

Menelaus,  52. 

Meteoric  iron,  397. 

Meteorological  observations  at  Kew 
ObservatoTy,  44^  294. 

Meteorology,  334. 

Meteorology,  handbook,  478. 

Meteors,  Noreraber,  820. 

Meteors,  Schroter's,  144. 

Meteor  showers,  392. 

Method  of  measuring  sun  spots,  435. 

Mexican  boat  flies,  &9. 

Mexican  insects,  467. 

Microscopes,  316. 

MiCBOscoPY.  —  Royal  Microscopical 
Society,  239,  399  ;  white  cloud  illu- 
mination  for  low  powers,  soir^  of 
Microscopical  Society,  816  ;  Diohroi- 
scope,  316 ;  travelling  microscope, 
316  ;  pocket  microscopes,  316 ;  Boyal 
Microscopical  Society,  399;  cam- 
phine  lamps,  399;  bmocnlar  micro- 
scopes, 476. 

Middle  spotted  woodpecker,  325. 

Midas  ring,  403. 

MiUais's  "  Jephthab,"  863. 

Mimetic  butterflies,  399. 

Mints,  ancient,  10. 

Mint  prx  assay,  12. 

MithrioAtee's  museum  of  rings,  404 
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Modiflcations  of  the  pneumatic  de»* 
patch,  474. 

Molecular  force  in  liquids,  80. 

Mollufca,  18,  161. 

MoUusca  applied  in  commerce,  arts, 
and  manu&otnre,  166. 

Money-cowTy,  168. 

Monograph  of  British  fossil  Crustacea, 
233. 

Monoprion  group,  366. 

MoDStrosities,  vegetable,  446. 

Moon  colours,  888. 

Mosses  found  in  Wirtemberg,  450. 

Mother  Carey's  chickens,  362. 

Motor  dock  of  Greenwich  Observatory, 
480. 

Mould  for  casting  rings,  3. 

Mr.  Graham's  recenc  discoveries :  the 
absorption  and  dialytio  separation  of 
gases  by  colloid  septa — the  oodusion 
of  gasetf,  462. 

Mrs.  Cameron's  photographs,  30. 

Mud-huts  of  the  Egyptians,  414. 

Murex  adustus,  20. 

Murex  tenuispina,  20. 

Mud  Tolcano  in  the  moon,  221. 

MuricidiB,  19, 24. 

Muscular  action  of  a  flsh's  stomach,  190. 

Museum  of  mediaeval  art  at  the  exhibi- 
tion, 473. 

Museum  of  rings,  404. 

Mussels,  162. 

Mussulman  antiquities,  4C8. 

Mya,  25. 

Mjra,  18. 

Myrmeooleon  (ant  lion),  112. 

MytUus  edulis,  162. 

Natitb  houses  of  America,  414. 

Natvbal  Hibtoby,  including  Zoo- 
logy.— Form,  growth,  and  construc- 
tion of  shells,  18 ;  siphons,  18 ; 
tellina  solidula,  18 ;  donax  anatinus, 
18  ;  myra,  18 ;  lutraria,  18 ;  anatina, 
18 ;  gastroohcena,  18 ;  clavagella,  18; 
toredo,  18  $  watering-pot  shell,  18 ; 
aspergillum  vaginiferum,  18 ;  cymba 
oUa,  19  ;  magilus,  19 ;  patella,  19 ; 
nudibranchiata,  19;  cypnea  turd  as, 
19 ;  helix  aspersa,  19;  garden  snails, 
19 ;  sea  snails,  19 ;  eulima,  19 ; 
manella,  19;  triton,  19;  muricide, 
20;  murex  tenuispina,  20;  mures 
adustus,  20;  scalaria  pretioso,  20; 
pteroceras,  20;  rostellaria  ampla, 
20;  vermetus,  20;  siliquaria,  20; 
cowry,  20 ;  ciprssa,  20 ;  helicidie, 
20;  gibbus  lyonetti,  20;  volutes, 
24 ;  living  moUusks,  24 ;  oliv»,  24 ; 
neritida,  24;  aorieulide,  24;  mu- 
ricidsB,  24;  hermit  crabs,  24;  bol- 
miuB,  24 ;  vegetable  feeders,  24 ;  dog 
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wbelk,  25  ;  mya)  26  ;  ear-ehelly  26 ; 
keyhole  limpet,  26 ;  siliquaria,  26 ; 
lamp  shells,  26;  Waldheimia  Aus- 
trails,  26 ;  terebiatula,  26  ;  gastero- 
pod,  26 ;  rhjnchonella^  26 ;  Jiogula, 
26;  terebratula,  26;  diseina,  26; 
wing  shells,  27 ;  nautUus,  27 ;  argo- 
nauta,  28;  ianthina,  28;  calamaxy, 
28 ;  spirula,  28 ;  pearly  nautilus,  29  ; 
oysters  on  notangroves,  66;  mam- 
motb,  and  its  epoch,  70;  food  of 
heron,  79 ;  caterpillars'  eyes,  80 ; 
g1as8*rope  hyalonema^  81 ;  hyalo- 
nema  Sieboldi,  81 ;  spoDgicolce,  82 ; 

Salythoa,  84 ;  Indian  insects,  110  ; 
ying  bugs,  111 ;  ooleoptera.  111 ; 
bulbooeros,  112  ;  cimicidss,  112  ; 
hemiptera,  112 ;  orthoptera,  112 ; 
neuropteous  insects,  112 ;  black  ants, 
112  ;  termites,  112 ;  telerpeton  elgi- 
nense,  159  ;  bee  eggs  and  their  pro- 
ducts, 160;  shell-fish,  162;  sea 
oysters,  162 ;  scollops,  162 ;  pectins, 
162 ;  sea-mussel,  162 ;  cockles,  168 ; 
clams,  163;  gnathodon  cuneatus, 
163;  razor  fish,  163;  patella,  168; 
oyster-catcher,  163;  haliotis,  163; 
whelke,  163  ;  buckies,  163  ;  litorina 
litorea,  164  ;  amphibola,  164 ;  land- 
snails,  164;  helix,  164;  cuttle-fish, 
164;  sea  hare,  166;  gulls,  178; 
birds'  feathers,  174;  rumination  in 
fish,  190 ;  mammalia,  190 ;  scams, 
191 ;  fresh-water  Talved  vaginicola, 
206 ;  birds  of  Norfolk,  236 ;  British 
fossil  oxen,  238;  gregarinse,  239; 
tadpole,  239 ;  polyps  of  hyakmema, 
239  ;  mammoth  in  bay  of  Tas,  240 ; 
new  oak-feeding  silk-worm  of  China, 
241 ;  bombyx  mori,  241 ;  aiianthus 
worm,  241 ;  anthenea  pernyi,  241 ; 
chrysalis,  242 ;  cocoons,  243  ;  grubs, 
243 ;  parasites,  264 ;  sun  bird»,  249  ; 
cinnyris  famosa,  249 ;  cinnyris  yio- 
laoea,  249;  melliphaga  oafier,  249; 
gray  finches,  249 ;  acnea  horta,  249  ; 
pyrameis  cardui,  249;  esglea,  261; 
water  fowls  of  Gape  Colony,  254 ; 
geese,  256 ;  ducks,  266 ;  graptolites, 
283;  hydrozoa,  285;  trophosome, 
286 ;  polypary,  286 ;  polypites,  286  ; 
diplograpsus,  287  ;  metiolites,  288  ; 
phyllograptus,  288;  slow  incubating 
silk  moth  eggs,  320 ;  British  wood- 
peckers, 322 ;  graptolites,  866 ;  ras- 
trites,  368  ;  graptolithua,  368 ;  cyr- 
tograpsus,  369 ;  didymograpsus,  369 ; 
diohograpsus,  869 ;  dodograpsus, 
369 ;  dendiograptus,  370 ;  diplo- 
grapsus,  870;  climaoograptus,  370; 
metiolites,  370  ;  dicranograptus,  871; 
phyllograptus,  871;   polyzoa,   373; 


hydrocoa,  873 ;  mimetic  butteriliet, 
899 ;  birds'  nests,  413  ;  rooks,  416 ; 
crows,  416 ;  larks,  416 ;  king-fiahera, 
416;  swallow,  416;  wren,  416;  mag* 
pie,  416;  titmouse,  416;  pigeons,  416; 
caprimulgidsB,  416;  oorixa  meroe- 
nana,  467 ;  Ehrenberg  on  hyaloiieiiia» 
480. 

Nautilus,  28. 

Nebulffi,  277,  384^  469. 

Necklaces,  ancient,  4. 

Negative  slip  of  scxew  propeUer,  4S7. 

Noretidie,  24. 

Nest  making  of  the  woodpecker,  323* 

Nests  of  yarious  birds,  415. 

Neuropterous  insect,  112. 

New  Zealand  vegetable  sheep,  128. 

Nilssou  the  Swedish  naturalist,  372. 

Nimrod  collection  of  jewels,  8. 

NiDeveh  collection  of  jewelry,  3. 

Northern  lights,  393. 

Norman  church  at  St.  Marganet's-mfc- 
CUffe,  471. 

North-west  peninsula  of  lodand,  318. 

Notes  on  the  crater  linn^  214. 

Notes  on  fossils  recently  obtained  from 
the  Laurentian  rocks  of  Canada,  398. 

Note  of  woodpecker,  324. 

Notonecta,  469. 

November  meteors,  320. 

Nudibranchiata,  19. 

Nunnery  in  Wiltshire,  366. 

Nutrition  considered  mierosoopioally, 
399 

OAK-FEEDiKa  silkwonu  of  China,  S4I. 

Oars,  use  of,  421. 

Objects,  double  stars,  oocultation,  469. 

Object-glasses,  Wrap's,  160. 

Occlusion  of  carbonic  oxide,  468. 

Occlusion  of  gases,  462. 

Occlusion    of  hydrogen   by  meteoric 

iron,  897. 
Occultations,  60,  151,  206,  288,  387, 

467. 
Ogygia  buohii,  351. 
Oil  lamps  for  lighthouses,  382. 
OlivsB,  24. 

Onyoha,  Blatta  Byaantina,  166. 
Opals  of  California,  480. 
Operoulated  gasteropoda,  23. 
Opbthabnio  use  of  sulphate  of  aoda, 

479. 
Optical  experiments,  140. 
Orchard  oriole's  nest,  419. 
Origin  of  solar  spots,  445. 
Orioles*  nests,  420. 
Orthoptera,  112. 

Osteo-plastic,  or  os-artifleiel,  184. 
*'  Othello  and  Desdemona,"  painted  by 

Madise,  359. 
Oxen  fossils,  238. 
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Oxygen  eoooomioaQy  prodooed  for  in* 

dustrial  parposes,  474. 
Oxjgen  or  ohlorinc^  new  proooas  for 

obtaining,  229. 
Oxjhjdro^en  lime  light,  226. 
Oystera,  162. 
Cotters  on  maogrore  trees,  66c 

Paabl  mountain,  247. 

Paddle-wheeU,  421. 

Pftlladiam  tube,  456. 

Palm  swift's  nests,  420. 

Palm-leaf  huts,  414. 

Palythoa,  91. 

Panoramic  photograpba,  813. 

Paper  nautilus,  ^. 

Parachutes,  876. 

Parasitee  on  wheat,  264. 

Partridges  of  Cape  Colony,  251. 

Passage  of  gases  through  metals^  454» 

Parallels  of  heat,  114. 

Patella,  19. 

Patella,  or  rook  limpet,  163. 

Pearl  fisheries,  170. 

Pearl  producing  shells,  170. 

Pearly  nautilus,  29. 

Pecking  propensities  of  the  woodpecker, 

323. 
Pectens,  162. 
Pelican's  flight,  876. 
Penetration  of  gases,  464. 
Pennatula,  373. 
Permanent  artistio  deooimtion  of  wall 

surfaces,  409. 
Perjury,  103. 
Petrifaction,  284. 
Petroleum  lamp,  new,  64. 
Petroleum  in  Sicily,  80. 
Phantom  thumbs,  160. 
Pharos  of  Alexandria,  325. 
Philosophy  of  birds*  nests,  413. 
Physical  geography,  477. 
Phosphorescent  spots  on  the  moon,  61. 
Photographs,  Mrs.  Cameron's,  80. 
Photographic  negatires,  814. 
Photographs  of  eminent  medical  men 

of  all  countries,  477. 
Photography  as  a  fine  art,  80. 
Photographic  instrument,  473. 
Photographing  the  moon,  239. 
Photography,  new  application  of,  314. 
Photography,  Rutherford's  celeetial,  79. 
Photography  under  water,  64. 
Phj^llograptus,  371. 
Picus,  321. 

Picture- notes,  Boyal  Afladwfny»  367. 
Pigeon's  nests,  416. 
Pinna,  171. 
Planet  Mars,  80. 
Plateau's  liquid,  160. 
Platinum,  180.  [181. 

Plating  or  platinising  of  Tariom  metals, 


Pleasant  ways  in  science,  186. 

Plumage  of  woodpeckers,  324. 

Pneumatic  despatch,  474. 

Poisons  of  spreading  diseases,  400. 

Polycrates*  ring,  402, 

Polygonal  lens,  327. 

Polyps  of  the  Hyalonema,  239. 

Polyps,  notes  on,  84. 

Polyzoa,  878. 

Poppy,  a  curious  anomaly,  447. 

Porcelain  glazing,  396. 

Positive  slip  of  screw  propeller,  426. 

Pottery  found  at  Penaanoe,  223. 

Power  of  birds  to  hear  and  remember) 

418. 
Practice  and  prooednre  of  the   Star 

Chamber,  96. 
Precious  stones,  402. 
Prehistoric  art,  820. 
Prehistoric  remains  of  Denmark,  472. 
Preparations  for  wall-painting,  411. 
Preseryative  coatings  for  metals,  227. 
Probable  connection  of  comets  with 

shooting  stars,  390. 
Proceedings  of  learned  societies,  169, 

238,  316,  897,  476. 
Produs,  63. 
Production  of  blacks  by  the  Dagoeneo- 

type  process,  231. 
Products  of  Tolcanic  action,  218. 
Production  of  iron  from  copper  ore, 

230. 
Progress  of  inventioii,  68,  166,  226, 

310,  896, 473. 
Projection  of  sun's  image^  431. 
Prometheus'  ring,  402.  [421. 

Propelling  ressds,  yarious  modes  of, 
Prupulston  of  boats  and  ships,  421. 
'^Prospero    and   Miranda,"    by  Mrs. 

Cameron,  33. 
Protection  of  armour  platea  from  cor* 

rosion,  397. 
Pseudoscope,  476. 
Pteroceras,  20. 

Pumpkins,  monstrosities,  448. 
Punishments  in  olden  times,  107. 
Purple  martin's  neat,  419. 
Pyrrhus's  agate,  403. 
Pyx,  trials  of,  10. 

"  Raobbl,"  painted  by  Goodall,  864. 

Radiant  forces,  136. 

Rainy  season  of  India,  110. 

Kiunble  in  Cape  Colony,  246. 

Ramble  in  West  Shropshire,  185, 848. 

Rani'la,  19. 

Baoulia  Australia,  raoulia  bryoldes,  and 

other  species,  129. 
Rastrites,  366 
Rays  diverging,  138. 
Reason  and  instinct,  413. 
Red  mangrore,  07« 
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Bed  Stan,  double  finn,  nebulie,  Linne 

and  Aristoteles,  occultation,  275. 
Beflecton,  177. 
Beilecton  for  lamps,  826. 
Beindeer  horn    and    bones  found   at 

Wirtemberg,  450. 
Beliability  of  electric  light,  833. 
Belies  found  at  Thebes,  2. 
Belies  of  Queen  Aah-hept,  8. 
Beliquary,  155. 
Besearches  into  the  diffusion  of  gases, 

452. 
Besearches  on  solar  physics,  157. 
Bestoration    of    ancient    ecclesiastical 

frescoes,  413. 
Besttlts  of  meteorological  obserrations 

made  at  Kew  Observatory,  44,  294. 
Betention  of  ecclesiastical  frescoes,  413. 
Betiolites,  366. 
Bevolving  lights,  327. 
Bheticus,  true  form  of,  267. 
Bhinoceros,  70. 
Bhinosterbosch,  252. 
Bhizophora  (mangrove),  65. 
Bhynchonella,  26. 
Bings,  ancient,  6. 
Bings  first  worn,  402. 
Bings  sent  to  Carthage,  403. 
Bing  of  Midas,  403. 
Bing  of  Poly  orates,  402. 
Biot,  laws  against,  105. 
Bock,  sculptured,  75. 
Boll  of  exchequer,  98. 
Boll  of  the  mint,  10. 
Boman  antiquities,  exhibition  of,  472. 
Boman  building,  Gurnard  Bay,  154. 
Booian  candle  found  near  Shelve,  355. 
Boman  candlestick,  856. 
Boman  leaden  coffins,  310. 
Boman  lead  mines,  354. 
Boman  remains,  Cirencester,  226. 
Boman  sepulchral  remains,  808. 
Boman  spade,  855, 
Boman  town  of  Derventio,  77. 
Boman  villa,  224. 
Boman  villa  at  Linley,  855. 
Boman  iTriconium,  309. 
BosteUaria  ampla,  20. 
Books*  nests,  416. 

Butherford's  celestial  photography,  79. 
Bumination  in  fish,  the  scarus  of  the 

ancients,  190. 
Boyal  Academy,  357. 
Boyal  Microscopical  Society,  239,  399, 

476. 
Boyal  Society,  897. 

Sails  as  a  means  of  propulsion,  421. 

Scalaria  pretiosa,  20. 

Scalariform  graptolites,  866. 

Scallops,  162. 

Scansons  or  climbers,  821. 


Scarus  of  the  ancients,  190. 

Scarus  cretensis,  19  i. 

Schmidt,  notes  on  crater  Linn^  216. 

Schmidt  on  Linn^,  152. 

SchrOter's  investigations,  53. 

Schroter's  meteors — the  lunar  Oassini— 

crimson  star — occultations,  144. 
Schuylkill  coal  district,  36. 
Science,  pleasant  ways  in,  136. 
Screw  propeller,  422. 
Sculptured  rocks,  75. 
Sea-hare,  166. 
Sea-oysters,  162. 
Sea-snails,  19. 
Secchi  on  Linn^,  222. 
Sensitive  litmus  paper,  315. 
Serpentis,  466. 
Self-registering    electric  thermometer, 

228. 
Separating  power  of  telescopes,  400. 
Separation  of  gases,  452. 
Sepia  ink,  166. 

Shadows  during  the  solar  eclipse,  287. 
Shafting,  step  for,  227. 
Shell  cameos,  168. 
Shells,  construction,  growth,  and  form, 

18. 
Shell-fish  as  an  article  of  food,  161. 
Shell-mounds  of  Denmark,  162. 
Shells  as  ornaments,  167. 
Shells  used  as  bait,  169. 
Shells  used  tL»  lime,  171. 
Shells  used  in  medicine,  165. 
Shells  used  as  receptacles,  169. 
Shell  trumpets,  168. 
Shih-keue-minf;,     shells    of     Haliotia 

fuuebris,  165. 
Shih-yen,  fossil  shells,  165.     . 
Shooting-stars  connected  with  comets, 

890. 
Shropshire  rambles  in  the  west,  185. 
Signs  and  symbols  of  telegraphy,  40. 
Silez  in  wheat,  815. 
Silicious  coil,  88. 
Silicious  spicules,  88. 
Siliquaria,  25. 
Silk  crops,  242. 

Silk,  different  qualities  prodocedby  dif- 
ferent silk- worms,  242. 
Silk-moth  eggs,  slow  inoubatbg,  820. 
Silkworm  cocoon,  243. 
Silkworm  grabs,  243. 
Silkworm,  oak-feeding,  241. 
Silurian  life,  240. 
Silvered  mirror  telescopes;  their  merits 

and  disadvantages,  176. 
SUver,  inlaid,  183. 
Simultaneous  concealment  of  Jupiter^a 

satellites,  79. 
Sir  David  Brewster^s  improvement  in 

lighthouses,  827. 
Size  used  in  distemper  painting,  409. 
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Slip  of  wrew  propeller,  426. 

Sniih,  19. 

Snttl's  land,  164. 

Stm4e  of  the  Bojal  Microsoopio  Society, 

816. 
Solar  diameter,  487. 
Solar  eelipee,  240. 
Solar  eclipse,  shadows  during,  237. 
Solsr  phenomena,  430. 
Solar  physios,  157. 

Solderine  jewelry  among  the  ancients,  4. 
Son^i^  of  birds,  417. 
Sonorous  Tibrations  a  means  of  mea- 

snring  minute  porticos  of  time,  811. 
South  Foreland  lighthouse,  328. 
Sparrows*  nests,  419. 
Spectrum  of  Mars,  819. 
Spectacles,  hints  on,  234. 
Sfxrula,  28. 
Sponfses,  84. 

Spontaneous  generation  experiment,  80. 
Spots  on  the  sun  resembling  a  human 

skeleton,  436. 
Spurious  disc  of  stars,  468. 
Sprensel's  mercurial  exhauster,  453. 
Stability  of  gun  cotton,  899. 
Staining  of  wood,  231. 
Stmndards  of  weight    of    the   Boyal 

lOnt,  15. 
Star  chamber,  its  practice  and    pro- 

eedare,95. 
Steel  engraving,  896. 

Stellar  clusters,  noticeable  features,  463. 
Step  for  sbaftinfr,  227. 
Stereochromy,  409. 
St  Hilary  church,  153. 
Stiperstone  range,  188,  848. 
StroKxi  collection  from  Bome,  401. 
Structure  of  hyalonema,  86. 
Sulphuret  of  carbon  to  the  preparation 

of  perfumes,  812. 
Summer  of  1783,  127. 
Smi*8  rotation,  169. 
Son  screen,  319. 
Sun-Tiewing  and  drawing,  429. 
Swallow's  nests,  416. 
Swallow's  wings,  876. 
Swatani  coal  district,  86. 
Swedenborg's  biography,  800. 
Snequehannah  coal  district,  88. 
Sjringings  of    phosphate  liquor   and 

baryta-water,  412. 

Tabpoui,  organs  of,  239. 

Tanning  principle,  810. 

!Del^graphic  communication  by  means  of 

numerical  code,  40. 
Telegnphie  letters,  41. 
Teleology  of  form,  29. 
Telerpetoa  Slginense,  new   specimen, 

159. 
lUliM  aaUdula,  18. 


Telescopes,  new,  with  silrered   glast 
specula,  284. 

Telescopes,  sepirating  power  of,  400. 

Telescopes,  silvered  mirror,  176. 

Telescopic  meteors,  145. 

Tempel's  comet  and  shooting-star,  159. 

Temperate  antarctic    zone   low    baro- 
meter, 334. 

Temperature,  mean  annual,  114. 

Tents  of  the  Arabs,  414. 

Terebratula,  26. 

Termites,  Indian  insects,  112. 

Textile  fibres,  813. 

Three-toed  woodpecker,  326, 

Titmouse's  nest,  416. 

Tonka  bean,  256. 

Toreda,  18. 

Torricellian  vacuum,  452. 

Toucani  cluster,  464. 

Tour  de  Gorduan,  826. 

Tracy  park,  Boman  villa,  224. 

Trade  winds,  835. 

Transmission  of  light,  142. 

Transparency  of  red-hot  iron,  400. 

Tremadoc  slates,  349. 

Treveneage  cave,  74^  153,  223. 

Trial  of  tbe  pyx,  10. 

Trials  by  Star  Chamber,  104. 

Trial  by  jury,  104. 

Triton,  19. 

Trophoeome,  286. 

Tumuli  in  Yorkshire  wolds,  893. 

Twin  records  of  creation,  or  Geology 
and  Genesis,  233. 

Tf  rian  purple,  166. 

Vagikioola  aquatica  valvata,  206. 

Vaginicola,  valved  fresh  water,  205. 

Yaginioola  valvata,  320. 

Variation  of  species,  319. 

Various  modes  of  propelling  vessels, 

421. 
Vegetable  feeders,  24. 
Vegetable  fibre  dissolved,  476. 
Vegetable  monstrosities  and  races,  446. 
Vegetable  sheep  of  New  Zealand,  128. 
Venus*s  comb,  20. 
Vioat  Cole's  marine  painting,  364. 
Vindomis  of  Antonine  itinerary,  470. 
Vindomis,  Boman  remains,  470. 
Volcanic  action,  product  of,  218. 
Volutes,  23. 

WA£DHSiifiA  Anstralis,  26. 

Wall  decorations,  never  drying,  411. 

Water  glass,  411. 

Water  glass  fresco,  409. 

Water  supply  to  andent  towns,  257. 

Waterproof  cement,  815. 

Watenng-pot,  shell,  la 

Waterwitch,  experiments,  428. 

Weakness  of  wheat  items,  479. 
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Weight  of  aqosoiu  Tftpour,  344. 

Wells,  259. 

Wentle  trap,  20. 

West  Sluopehire  nunbles,  344. 

Wheat  stems,  weakness  o^  4^9. 

Whelk,  notes  on,  163. 

White   doud     illaminAtion    for   lov 

powen,  292. 
Wild  fowl  of  Cape  ookmy,  258. 
Willow  leafy  or  rioe  grain  entities  of  the 

inn's  face,  430. 


Wiltshire  nnnnery,  356. 
Wing-shells,  27. 
Winter  of  1768, 127. 
Wire  ornaments^  6. 
Wood  engraving,  art  of,  234. 
Woodoeoken,  British,  321. 
Wra/'s  object-glasses,  160. 
Wren's  nests,  415. 

Zoophytes,  85. 
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B£TIEW  OF  HATUML  HISTOBT,  HIOBOSOOnO  SESEABOH, 

MD  BEOBEATIVE  SOIENOE. 


Oh  completing  tte  Eighth  Volume  of  the  Intellectual  Obsebtbb,  the 
Proprietors  offer  to  their  Subscribera  and  others  interested  in  intellectual 
pursuits,  a  Classified  List  of  the  principal  papers  already  published*  To 
the  large  body  of  readers  all  over  the  world  who  are  in  possession  of  this 
work  from  its  commencement,  the  Classified  List  will  sare  much  trouble 
when  they  desire  to  refei  to  papers  that  have  already  appeared,  while  it 
will  exhibit  to  ^on-subscribers  the  plan  upon  which  the  Iktsllxotual 
Obsxbteb  has  been  and  wiU  be  conducted,  more  effectually  than  the  most 
elaborate  explanations. 

Subscribers  to  the  Iktellxctual  Obsbbyxb  find  themselves  from  month 
to  month,  in  possession  of  the  latest  and  most  remarkable  facts  and 
discoyeries  in  the  yarious  branches  of  Natural  History,  Astronomy, 
Physics,  Chemistry,  Geology,  Archssology,  etc.  In  the  selection  of  sub- 
jects a  preference  is  giyen  to  those  which  possess  the  widest  interest,  from 
their  conformity  with  the  average  tastes  of  cultivated  families,  or  from 
their  power  to  illustrate  natural  laws,  or  elucidate  the  speculations  of 
leading  minds. 

As  a  rule,  more  than  one  half  of  each  number  of  the  Iittellegtuax 
Obsxbteb  is  devoted  to  matter  especially  adapted  to  those  who  wish  to  know 
the  more  interesting  facts  and  theories  of  science,  without  assuming  the 
character  of  regular  students ;  and  papers  on  Fine  Art,  Geographical  Dis- 
covery and  other  popular  subjects  frequently  appear.  The  special  requir- 
ments  of  workers  with  the  Microscope  and  Telescope  are  regularly 
supplied ;  and  observers,  devoting  their  leisure  to  the  use  of  those  noble 
instruments,  will  find  ample  information,  both  elementary  and  embodying 
the  latest  discoveries,  in  Microscopical  and  Astronomical  papers  already 
published,  and  in  others  that  will  appear. 

Foreign  Science  is  carefully  represented,  and  the  latest  fiicts  of  intereftt 
made  accessible  to  English  readers  without  delay. 


2  THB  nmBLLBoraiL  obsibvib. 

Natural  History  is  very  prominently  represented  in  the  Ihteixxctual 
ObbsstxBi  with  its  kindred  subjects  of  Qeology,  Pabdontology,  etc. 

Care  is  taken  that  while  the  wants  of  advanced  students  are  supplied, 
by  papers  of  the  highest  character,  beginners  shall  also  find  their  needs 
duly  attended  to.  A  great  number  of  the  papers  in  the  annexed  list  will  be 
found  written  for  the  express  purpose  of  removing  the  difficulties  that 
students  feel  on  their  entrance  into  any  scientific  pursuit ;  and  a  portion  of 
each  number  is  devoted  to  the  elementary  treatment  of  important 
questions.  If  any  paper  presents  its  information  in  a  form  too  advanced 
for  young  students,  they  will  either  find  that  a  previous  paper  leading  up 
to  it  has  already  appeared,  or  they  may  expect  that  a  more  elementary 
essay  will  be  speedily  supplied. 

The  LfTEiiLSCTUAL  Obsebtzs  stands  alone  for  the  artistic  quality  of  its 
illustrations.  No  periodical  has  ever  before  supplied  such  a  succession  of 
coloured  and  tinted  plates,  and  it  is  the  intention  of  the  proprietors  to 
continue  and  perfect  this  portion  of  their  plan.  In  addition  to  the 
value  of  these  plates  as  scientific  illustrations  of  the  papers  to  which  they 
belong,  they  will  be  found  in  many  cases  more  than  worth  the  cost  of  the 
number  in  which  they  appear,  for  their  beauty  as  specimens  of  art. 
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A  VOLUME  IS  COMPLETED  EVEST  HALF  TEAS. 
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Aovnsa 


—a.  VoysM  of, 
Vol.  I  p.  20d. 


in  Search  of  El  Dorado. 


ABXJBBOimY  AID  ETHNOLOOT. 

▲  regular  department  for  ArobsBoloior  waa  eatabliahed  in  the  InUlUdual  Obitrv^r,  for  the  notice  of 
new  diaooreriea  in  that  eeicnoe,  a  great  many  of  which  will  be  found  nnder  the  head  Arohaologia,  in 
Tola.  Ti.  «t  ieq.    In  addition  to  thaee  notes  the  following  important  papers  hare  appeared. 

FomsT,  Anglo  Saxon,  with  cokmred  plate,  and 
other  illustratiens,  by  Thomas  Wri^t,  M.A., 
¥AJL,    Vol.  ?L  p.  119. 

Bnfos,  FziTGBB,  Ancient  and  Modem,  with 
illnstrations,  by  H.  Noel  Hnmphreja.  ToU  i. 
p.S7. 

BoHn,  SxoaTationa  at,  falace  of  the  Oaaaia.  by 
Dr.Deakin.  yol.iiLp.S6. 

BoM AK  Pon»T,  Upohnroh  Ware,  with  a  oolonred 
plate,  and  two  other  iliuatrations,  by  Thomaa 
Wriffht,  M.A.,  F.S.A.    Vol.  Tiii.  p.  16L 

Bom AV  rovnxisa  at  Dvnnoanrx,  with  otdonrrd 
plate,  by  Thomaa  Wright,  MJL,  lf.BJL, 
VoLTii.p.466. 

BoxAs  TiLB,  InouBSD,  recently  found  at 
Leicester,  with  illnstration,  oj  Thomas 
Wright,  M.A.,  F.8.A.    yoLii.p.l77. 

BoHAV  Mnrairo,  on  the  bordera  of  Walea,  with 
tinted  plate,  and  other  iUnstrations,  by 
Thomas  Wright,  M.A.,  F.SJk.    ToL  i.  p.  286. 

BoxAM  TmASBB  A  vn  PaorxBaiojrs ;  Objecte  illus- 
trating, diacoTered  at  Wrozeter,  by  Thomas 
Wright,  MJL,  F.S.A.,  with  nomerooa  illns- 
trauona.    Vol.  iii.  p.  10. 

Saxiav  Wabi,  Boman,  with  cdonred  plate,  and 
other  mnstrations,  by  Thomaa  Wright.  X.A.. 
F.S.A.    VoL  Ti.  p.  227. 

Tu  HuAJTACO,  Fre-incarial  mlna  of,  with  tinted 
plate.    Vol.  iii.  229. 

Tbadx  Mabkb,  Ancient  and  Modern,  by  H.  Noel 
Unrnphreys,  with  illastrstlon.  Vol.  iii.  p. 
206. 

Ubioomxvx,  The^  Boman  Cemetery  of,  with  iUna* 
tration,  by  Thomaa  Wright,  M.A.,  F.8.A. 
Vol.  i.  p.  83. 


OoPAV  Bviaa,  of.    Vol.  t.  p.  38. 

CuvBAfxo  CHABAOTBBs^wTth  illnstratlont, by  H. 

Noel  Homphreys.    vol.  i.  p.  98. 
DBBTUBBaAjroHAJ>nB,byA.VambeR7.  Yd.  til. 

p.  243. 
EBOLAirn,  MzniXTAL,  with  notice  of  "Wrist's 

Domeatic  Manners."    YoL  i.  p.  137. 
Flivt  Tools  ow  Nobvh  Dbtov,  with  two  plates, 

by  Townsbend  M.  Hill,  F.O.S.  YoLTiii.  p.  350. 
Obstvbb   LAvevAes,  aits   Wobs   Lasovaob. 

YoL  Tii.  p.  451. 
HaIBLBSS  MbV  09  AVSTBALTA.    Yol.  L  p.  S9S. 

HTsrsBo-DBKOiropATHT,  in  SaTor.  Y<d.  Tii.  p.  874. 

InoL,  Head  of  the  JiTaros,  with  iUnsteadon,  by 
W.  BoUaert,  F.B.G.S.    Yol.  L  p.  186. 

Jbwish  Shbxbm,  and  other  Coins  of  ancient 
Judea,  with  tinted  plate,  by  H.  Noel  Hnm- 
phreya.    Yd.  It.  p.  328,  and  442. 

Laxb  Habitatioiib  or  BwrrzBB&Airv,  Ancient, 
with  tinted  plate  of  objects  in  British  Mnaeum, 
hj  H.  Woodward,  F.Z.8.,  Yd.  t.  p.  170. 

liOAir  MvsBUx  AV  KBiranroTov.  The.  notice  of 
objects  in.  with  coloured  plate,  by  Thomaa 
Wright,  M.A.,  F.S.A.    YoL  ii.  p.  69. 

MlzxoAX  ZoniAO,  Ancient,  with  tinted  plate  of 
this  remarkable  otgect,  by  W.  Bdlaert, 
F.B.G.8.    Yd.  Tiii.p.1. 

IbviATUBBs  AC  SovTX  jCBiTBXVGTOir,  Bzhlbltion 
or,  by  W.  M.  Bosetti.    Vd.  Tiii.  p.  91,  and  169. 

XoBBT  AMD  MojrBTBBB,  with  two  iUustrations  in 
silTer.  repreeenting  tiie  Simon  Petition  Crown, 
and  the  Wyon  Crown  piece,  by  Joseph  New- 
ton of  H.  M.  Mint.    VoL  i.  p.  406. 


ABTSmOKI  AID  MBTEOBOLOaY. 

PAPBBS  BY  THB  BBY.  T.  W.  WBBB. 

Vob.  L  to  Tiii  contain  a  aeriea  of  Papers  by  Ber.  T.  W.'.Wbbb,  M  Ju,  F.B.A.8.,  on  Astronomieal  iobjecla. 
These  papers  sopplr  beginners  and  amateurs  with  ample  instmotkma  for  discoTcring  and  Tiewing  ceJiestk] 
objects,  utd  they  likewise  fomish  adTanced  students  with  the  latest  infSormation  on  a  Tariety  ofunportaat 
qnestiona. 

A  Uat  of  Donble  Stars  waa  commenced  in  YoL  L,  introdnced  by  preliminary  obserrationa  and  diaaramt. 
to  illnstrate  angles  of  position.  Another  seriee  of  papers  on  the  Moon,  was  commenced  In  YoL  2.,  and 
in  Yd.  Ti.  will  be  found  an  outline  Map  of  the  Moon,  especially  adapted  to  aid  beginners  in  identifying 
lunar  objecta.  Varioua  papers  on  Nebnls  will  likewise  be  found,  and  the  fdlowing  ia  a  liafeof  soa^  o! 
tbe  chief  topics  which  are  elucidated  in  Mr.  Wd>b's  papers,  beaidea  thoae  aboye  mentioned. 

AovioxAno  Tblbsoopb.   Yd.  tIL  p.  179. 
CoxB*  II.,  1862.    VoL  iL  p.  198.  Becond  paper 

on  ditto,  with  drawings  and  important  obserra- 

tionii.    VoL  iL  p.  198.    (See  also  tbe  Hon.  Mr*. 

Ward'spaper.  Yd. iL  p.  206,  with  tinted  plate 

and  cuts.) 
CoxBTABT  PxBVOXBVA.   YoL  iii.  P.  377. 
Babth,  The,  in  the  Comet's  TaiL    voL  i.  p.  63. 
Obbax  Stab  or  1672.    YoL  tiL  p.  133. 
Mabs,  with  SO  drawinga  from  Mr.  Webb's  obaerTa- 

tions,  12  of  Beer  and  Midler,  and  S  diagrams. 

YoL  iT.  p.  182. 
OrroBmos  or  Cbbbs.   In  this  paper  Tcry  onrioua 

and  little  known  inHarmation  eoBceming  obser- 

Tatiooa  and  meaanrementa  of  this  pbmet,  will 

be  found;  with  a  chart  of  its  position  In  Jan.  and 

Feb.,  1866.    YoLTiil.p.46i 
PLAnxABT  STirmxB  axov«  <xi  BtABi.   YoL  UL 

p.  296. 
SnTBBsn  Gkasb  Spbovla.    Yd.  ill.  p.  127  and  217. 
Ubawb  zs  Tbbasbx)  nr  Two  Papxbb.    YoL  iiL 

p.  61  and  123. 

PAPBBS  BY  OTHBB  WBITBBS.  Gbbbbwxom.Photoobamt  a»  xbb,Ob«bbta>obt, 

AwvLAB  Nbbula  (20h.  66m.  lOP  66^),  Lasaell  on.  by  T.  W.  Burr,  F JiJLS.,  with  iUoilratioM. 

VoL  ii.  p.  863.  Yd.  Tiii.  p.  12. 

AzxoaPBBBB,  Our,  and  the  Bther  of  Space.    YoL  Hail  avd  Ssow,  by  A.  0.  Hanohc^  B  JL   YoL  !• 

T.  p.  2U.  p.  428. 


AVBOBAK  Aboh,  Mabox  20,  1866,  height  of,  by 

A.  S.  Henchel,  B  JL,  with  diagram.   YoL  Tii. 

p.  377.    The  same  as  obserred  in  Ireland,  by 

the  Hon.  Mrs.  Wardf  with  diagrams.   YoL  Til. 

p.  382. 
AVBOBA,  De  la  BIto  on.   Yd.  il.  p.  38.   Notea  on 

by  D.  Walker,  M.D.,  F.L.S.    YoL  &.  268. 
BimTROV'a  TBLsaoon  Stamd,  The.  YoL  ? L  p.  203. 
BoLinBS,  obscnrations  on,  by  A.  S.  Hbbsoxbe.,  B.  A., 

with  diagram  of  altitude  card.    YoLiiLp.  16i. 
CxBxiaTBT,  CdeatiaL^See   Speotnun  Analysis 

applied  to  Stars. 
CiiirsTnBA  roB  DBimro  TxLiiOOifl.  by  F.  Bird. 

witii  diagram.   YoL  riiL  p.  421. 
OoxBS  II.,1  U62,  description  and  drawings  by  H  n. 

Mrs.  Ward.    YoL  iL  p.  206.    Ohaoomac  on 

ditto.   YoLiLp.220. 
Ctolosibs,  by  A.  8.  Hendiel»  B.A.   YoL  rilL 

p.  3i9. 
BucTBioRT  or  fxx  An,  Qnetelet  on,  with  die* 

grata.    YoL  ii.  p.  408. 


FiiiUire  Scabs  axd  MBti^Bixsa,  by  j 

D.  T.  Ansted,  M.A.,  P.B.S.    Yd.  It.  p.  167. 


TBI  UTILLIOnrAL  OBBflJEtVUt 


EvBuoinu  Vat,  1869,  wftb  dtftgnma  of  hulU  i 

•tones,  by  E.  J.  Lowe,  P.B. A.8.    Vol.  1.  p.  439. 
likvnvL,  Mr.,  »t  MslU.    ToL  tU.  p.  131. 

lilVB  COUDTTIOVB  tV  OTSBB  WORLDS.  Yol.  TlLpJ?. 

LioHT  OP  Susr  AFD  Stabs,  origin  of.    TUs  p»p«r 

hj  Balfour  8t«w»rt,  F.R.8.,  derdopes  a  new 

theoiy  of  great  importance  in  Sidereal  Pbjsies. 

Vol.  T.  p.  448. 
HmoB,  KoT.  22, 1863,  witb  sketehbyB.  J.  Lowo, 

F.IUA.8.    Vol.  ii.  p.  422. 
Mbtsoks,  Tsried  heights  <^hj  A.  B.  Hencbd, 

M.A.,  with  diagrams,    vol.  i.  p.  217. 
MisKioHT  8xTV,  The,  in  the  Arctic  Regions,  by 

T.  W.  But,  7.B.A.S.,  with  diagrams.  Vol  ▼• 

p.  06. 
Moov,  Obtoornio  on  the.   Vol.  Tiii.  p.  370. 

MoOBLIOHt  ABD  COLOITB.     Vol.  iv.  p.  127. 

Hiw  THBoir  09  AncospsBBio  VAyoxm,  L»« 
mont's,  by  A.  S.Herschel,  B.  A.  Tol.  ii.  p.  368. 

OnnBYAToaT,  cheap,  Mr.  Bird's.  Tol.  r.jp,  241. 
Mr.  Berthon's.  YoL  ▼.  p.  416.  Mr.  Slack's 
Balcony.    Vol.  tI.  p.  378. 

PoBiTioH  MicBoiiBTBB,  sabstitote  for,  with  flgnres, 
by  0.  GroTcr.    Vol.  xiii.  p.  447. 

Fbbcbsstov  ov  thb  Equiboxbs  BxPLAmn,  an 
apparatus  for  iUnstrating,  described,  with  dia- 
grams, by  T.  W.  Boxr,  F.B.A.8.  VoL  iU. 
p.  354. 

SAtVBV,  notice  of  Proctor's  SAtun  and  Ua  System. 
VoUTiii.p.64. 


SaooRirtt  8f lis,  Qaeletot  OB.  ▼oLfit.pbSl. 

BxLTBBnro  Glass  Bpbcula«  by  F.  Bird.  VoL  iii. 
p.  212. 

Svow  Cbtbtau,  by  B.  J.  Lowe.   Vol.  t.  p.  t79. 

SoLAB  YoLC ABOBS,  Chacornac  on.    VoL  riu.  p.  166L 

BoLAB  LioBT  ABS  Hbat,  constaBcj  ol^  by  A.  8. 
Herachel,  B.A.    VoL  t.  p.  129. 

SoLAB  Rbfttuiiok,  Fayc  on.    Yol.  L  p.  986. 

SoLAB  Phtsics,  notice  of  researches,  by  De  laBoai 
Balfonr  Stewart,  and  Loewy.    VoL  viii.  p.  460. 

SncTBAL  Ajtaltsib  afplibs  to  thb  Stabb,  by 
Wm.  Hoggins,  F.B.  A.S.,  with  diagrams.  This 
paper  is  an  adoBirableintrodaotioB  to  the  sab* 
j«ct,  and  gires  the  earliest  results  of  Mr. 
Hoggins'  impoztaat  ioTestigstions ;  whidi  ara 
farther  elaeidated  in  a  pBper  written  at  his 
request  by  T.  W.  Burr,  Esq.,  F.E.A.8.,  with 
coloured  illustration  from  Mr.  Hn^ginsT 
drawings,  and  woodcuts.  In  this  paper,  hxsdia- 
coreries  amongst  the  nebnha  are  ezplaiBed. 
YoL  tL  p.  387. 

8f  AB  CoLOUBs.    YoL  TiL  p.  374. 

Stabs,  we  ncrsr  see  them.    YoL  ▼<  p.  47. 

Snir,  The,  Seeehi's  and  Faye  on.  YoL  TiL  p^  870. 
Chacamoo  on.    YoL  vii.  p.  272. 

Yabiablb  Stab,  OB9BBTATZ0MB»modeofinaklng, 
by  a.  Enott,  LL.D.,  F.BJL.8.    YoL  iiL  p.  213. 

Wbathbb,  The,  by  A.  B.  Hersohal,  M.A.  YoL 
viii.  p.  100. 

WzBD,  The,  by  A.  8.  Hendhal.  VoL  viiL  p.  246. 


FH7SI0S,  0HEHI8TBT,   GEOLOOT,   HAinTFAOTIIBES. 


AuoTBOVT,  explained,  by  W.  B.  Tegetmeaer, 
YoL  ir.  p.  26. 

Alvx nmrx »  its  Properties,  and  Mode  of  'obtain- 
ing and  Working,  by  J.  W.  MoGanley.  YoL 
L  p.  176. 

AvBRoin,  s  New  Form,  by  Browninff,  with  sketch. 
YcLtLp.36. 

AiroLB  Mbasubbb,  a  New,  by  N.  T.  Heinekeo, 
withdrawing.    VoL  Tiii.  p.  197. 

ABTxnoiAL  Halobs;  interesting  nnoda  of  pro* 
dncing  them  with  the  aid  of  an  air-pump, 
derised  by  Mr.  Black.    YoL  iL  p.  45. 

ABS    OV    ELBCTBO-TLATIirO    AKD    GlLPTBO,  with 

diagrams ;  a  paper  expressly  deeiffoed  for  ama* 
teura,  by  B.  Bethell,  Ph.I).    YoL  L  p.  839. 

AmoLTSia.  Notice  of,  with  BiscoTeries  of  Oraham, 
by  W.  B.  Tegetmeier.    YoL  ir.  p.  414. 

AraoBA  BoBBAUs,  Theoriee  Coneeming,  by  D. 
Walker,  M.D.    YoL  U.  p.  268. 

AmoxATio  WBioanro  as  sbb  Mnrr,  with  Ulna- 
,tratioBa,  by  J.  Newton.    Yol.  v.  p.  72. 

Oavphob  Polsatiovs  ;  curious  expeximents  with 
floating  camphor.    YoL  iv.  p.  17. 

Obiih  SusrBKfliov  Boots;  a  Letter  from  Sir  John 
Herschel,  Bart.,  with  facaimile  of  an  original 
e'letch,  by  that  distinguished  philosopher, 
formiDgi  in  addition  to  toe  interest  attaching 
to  a  hifrhly  ingenious  plan,  a  carious  and 
Taluabli*  aiito(;raph.    Vol.  Tiii.  p.  276. 

CbBVICAL  MANUrACTOBSa  AT  EXBIBITIOir,  1862, 

by  J.  W.  M'Ganley.    Yol.  ii.  p.  108. 

Goal  Sbam, Thick, of  Staffordshure.  YoL  tI.  p.  412. 

OoBDtvBATioB  09  Yapoubs,  Now  Yiews  conccra- 
ing,  by  Magnus.    VoL  t.  p.  432. 

]}XAi.T8is.  Containing  an  Explanation  of  Prof. 
Graham's  Disooteries,  by  W.  B.  Tegetmeier. 
YoLi.  p.  3SI, 

BirrRAOTioir  ExpBBivnrTs,  with  illustrations. 
It  it  beiisTed  that  this  is  the  only  popiilar  expla- 
nation that  has  be«n  giTen  of  some  of  the 
si'Mt  interesting  phenomena  and  brilliant 
experiments  in  opiics.    Vol.  Tii.  p.  123. 

DlSaociATiOB  ov  Watbb.  St.  Clair  DeriUe's 
Kcmarkable  Experiments,    VoL  iii.  p.  191* 

Babtbquaxb  at  Mrmdoza.  Remarkable  narra- 
tiTo  by  a  Spanish  Bcntleman  buried  in  tho 
ruins,  with  Ttew  of  the  town,  from  a  photo- 
graph taken  on  the  spot.    Yol.  ▼.  p.  86. 

BABTBquAKBs,  Philosophy  of,  wiUi  reriew  of 
Mallet's  important  woifc  on  tha  Faapolitas 
Barthquakea.   YoLiT.p.866. 


Eaxthqvakb  nr  EiroLAVs  o»  Oovobbi,  186S. 
YoLiT.  p.  29land367. 

ElULLiTiox,  Betarded,  Cansea  of  Boiler  Bxpio* 
sions.  Researches  of  ProfesaorDafoar.  voL 
Tii.  p.  28. 

EooBoiacAL  FBODircTXoB'  ov  Hbat;  a  paper  ex- 
plaining the  leading  facts  and  principles  con- 
cerning fuel,  combustion,  ete.,  by  J.  W. 
M'Ganley.    YoL  ii.  p.  398. 

BuiOTBioirr.  Plftekei'sBesearehes.  YoL  iiij>.256. 

Blbotbtcal  DiscHABOBa  nr  Vacuo,  by  l5e  La 
BiTe  and  Gassiot.    VoL  iT.  p.  81. 

FoBSBTa  ABO  Clixatb.    YoL  tu.  p.  448. 

Gbolooical  HisToBT,  Missing  Chapters  In.  A 
compendious  account  of  recent  disooreriea  and 
theories,  by  Prof.  Ansted,  F.B.8.  VoL  tL 
p.  12. 

Gbolooical  MoDBia  ■  instraeliona  for  flM>ddliBg 
a  district,  by  the  mt.  J.  D.  La  Tooolie,  with 
diagrams.    Vol.  tI.  p.  199. 

Gold  abd  Sxltbb  Tblll  Platbs  if  tbs  Man, 
"by  J.  Newton.    YoL  Ti.  p.  88. 

Guns  abv  Pboibctzlbs.    Yol.  t.  p.  113. 

Hascbiscr  !  its  effects  described  from  remarkabla 

Sersonal  exx>erience,  by  St.  Loeoa.  YoL  ii.  p. 
40.    And  by  Shirley  Hibberd.    YoL  ii.  p.  436. 

HlLzocHBOKT ;  Nidpoc  do  8l  Viotoi's  experi- 
ments in  photographing  colours.  YoL  iii. 
p.  109. 

HmBAULic  IcLUSioBS,  Modo  of  Produolng  the 
Ornamental ;  motions  of  air  bubbles  in  water 
explained,  with  diagrams,  by  W.  B.  Tege^ 
meier.    VoL  ii.  p:  liO. 

Ics,  BoTTOit.  Translation  by  **An  Old  Buah* 
man,"  of  paper  by  E.  Edlnnd,  on  the  forma- 
tion of  bottom  ioe  in  salt  and  fresh  water. 
Vol  Ti.  p.  406. 

Jorrrvaa  ov  Cottib,  with  notice  of  Firat  YoL  of 
Percy's  Metallnt|!y.    Vol.  i.  p.  67. 

LxQBT,  Is  XT  IxpobdbbaslbP  with  deacriptioBof 
Browning's  Biirid  Spectroscope,  derisad  for 
experiments,  suggested  by  ualfour  Btawut, 
F.B.8.    Yol.  Tiii.  p.  68. 

Maobibbbt  at  thb  Exbibriob,  1863,  bjt,  W. 
M'Gauley.    VoLi.p.42L 

Nsw  Thkobxbs  abd  Factb  09  HBAf  I  a  paper 
embodying  iUnstrationa  of  the  mechanical 
theoxT  of  heat,  with  diaeoreriaa  of  l^ndaU  on 
the  absorption  of  Tapoori*  etc  YoL  iiL  0.867. 

IfooTUBVAL  BA]»iAfioir»  BBW  fiantoo,  by  lUnal. 
YoL  It.  p.  142. 


TBB  IHTBLXiEOnrAL  OBSBBVBBt 


OafiBfAflOiT,  Xtw,  ta  uaooafe  of.  Vol.  ▼.  p.  S18. 
OmoAx.  0zofTB  (Dlrok's  or  Peppor'e).   ToL  t. 

p.  84. 
OsovB  Avo  ITS  Ttsn,  I7  B.  J.  Lows,  F.B^B* 

Vol.  T.  p.  IflO. 
Fbotoobjltbio   DiLnnATiov  ov  HicBoscono 

Objkctb,  the  mode  of  Booomplitbinff,  by  0. 8* 

Bndj,  M.B.C.B.    Vol.  ii.  p.  158. 
Photoobavbt,  History  »nd  PoaitioD  of,  by  J.  W. 

M'Oaoley.    Vcl.  t.  p.  Ifi3  aad  233. 

FSOTOOBAFKT  AS  GBBBKinCX  ObBBBTATOBT.— 

8c6  areenwioh  Obserratory. 
PfiXA5ABT  Watb  IB  SoxBBCB.  No.  I.— Corioaities 

of  Motion.    Vol.  Tiii.  p.  266. 
PUASABT  Wats  in  Boibbob.     ITo.  Il.^Bqui- 

librinm  snd  Bepose.    VoL  Tiii.  p.  342. 
PuASAB*  Wats  ib  Boibbob.  Bo.  ill.— Idsntity 

and  Chango.    TToL  viii.  p.  461. 
Pbscxoos  8TOKB8,  with  notice  of  Harry  Em- 
manners  work.   Vol.  Tiii.  p.  216. 
FxiMB  MoTBBf,  a  paper  ezplkining  the  yarions 

modes  of  obtanung  mechanical  power*  by 

J.  W.  M'Gauley.    Vol.  i.  p.  10. 
Spbotba  01  PxovBBTs,  Spectroscoplo  Besearches, 

by  Henry  J.  Slack,  F.O.S.    ToL  viiijp.  248. 
Sfectboscopbs,  Direct  Tiaion,  t>y  ▲.  B.  Hersobel, 

B.A.   Yol«mp.44L 


SnonosoopB  av9  Mrotosoon,  Tbi»  with 
drawing  of  Browning's  &liero-tpeotroieop«. 
Vol.  Tin.  p.  801. 

Soap  Bobblbs,  New  Experiments  with,  by  John 
Brouffhton,  B.Sc,  with  scTeral  diagnims. 
This  is  an  excellent  gnide  to  a  series  of  bril- 
liant experiments,  in  which  the  optical  pro- 
perties of  Alms  aro  beaatifally  displayed* 
Vol.  Tiii.  p.  358. 

Sovvns  WB  Gavbot  Hbab,  with  remarkable  ex- 
perimants  in  Aoonstics,  by  Bamnel  Drew, 
M.D.    Vol.  yii.  p.  413. 

TnALuiric ;  properties  of  this  new  metsL  Vol.  ii. 
p.  43. 

Tbuob  AT bt,  Bnhmarina ;  its  principles  explained, 
with  diHgrams,  by  B.  Bithell,  Ph.D.  Vol.  riii. 
p.  115.  This  article  has  special  referenee  to 
the  Atlantic  Telegraph. 

VlOBTABtB  TKXnLBJf  ABBIOS,  bj  J.  W.  WQkJikj, 

VoL  iii.  p.  174. 
VoLOABOBS,  Irish;   Notes  on  Giant's  Canseway 

district,  etc.,  by  Prof.  D.  T.  Ansted,  M.A.f 

P.H.8.    VoL  t1.  p.  174. 
Watbb  ABO  loB,  Influence  of,  in  Forming  the 

Physical  Features  of  the  Globe,  by  Prof. 

D.  T.  Ansted,  M.A.,  F.B.&   VoL  tu  p.  354. 


BATUBAL    EISTOBT. 

MAN.-MAMMALIA. 


Atb,  Atb;  TheTOhiromys  Hsdagssoariensis,  by 

W.  B.  Tegetmeier,  with  figures  of  skull  (two 

Tiews),  Jaw,  and  remarkaale  hand.    VoL  1. 

p.  130.    VoL  ii.  p.  379. 
Bbabs  ov  HncALATAS,  by  A.  Leith  Adams,  A.M., 

M.B.,  F.G.S.    VoL  Tiii.  p.  429. 
Bbvtbs,  Moral  Faonlties  of,  by  Shirley  Hibberd. 

VoL  It.  p.  211. 
Bos  BcrrALus,  frontal  sinns  of,  with  illnstrations, 

by  Shirley  Hibberd.    Vol.  1.  p.  457. 
Doo,  Thb,  as  a  culprit,  by  Jonathan  Coaob,  F.L.8. 

Vol.  Tii.  p.  105. 
Fossil  Human  Skblbton  at  Gnadalonpe,  original 

and  nnprinted  letter  f^om  Admiral  Sir  A. 

Cochrane  rclatiog  to,  eommunicated  by  8.  P. 

Woodward,  P.G.8.    VoL  ii  p.  280. 


GiBAVTB,  Is  it  proTided  with  more  than  two  horns 

By  T.  Spencer  Gobbold,  M.D.,  F.L.S.,  with 

tinted  plate.    VoL  ii.«,p.  12. 
Htbax,  The,  of  Syria,  bTtne  Bct.C.  M.  Middleton, 

B.A.,  with  fignre  of  skeleton.    VoL  iT.  p.  134. 
Mab,  Antiquity  of.    VoL  iiL  p.  131. 
Mak's  Placb  IB  ZooLOGT.    Rcriew  of  Huxley's 

Eridence  of  Man's  Place  in  Nature.    VoL  iii. 

p.  198. 
FsooRBSS   OB   ZooiosT,  by  Shirley  Hibberd. 

Plates  of  Head  and  Horns  of  £b6tt«  iicaria,  Sahla 

Antelope  {Arwetna  ftigtrV,  Banga  or  Ox  of 

Abyssinia  or  rourJiorned  Bheep.    VoL  ii,  p. 

245. 
BsxBocBBOs  iir  Bhovab,  br  B.  C.  BesTan,  Lient. 

Bengal  Surrey.    VoLTLp.  170. 


BIRDS.  REPTILES  AND  FISH.-RECENT  AND  FOSSIL. 


AUPOOirSALVs,  by  R«  Deakin,  M.D.   Vol.  riii. 

p.  241. 
Akglbb,  The,  by  J.  Couch,  F.L.S.,  with  ont.  VoL  L 

p.  853. 
Abcb jeopvBBTX,  The.     Bemarkable  Fossil  Bird, 

with  reptilian  feathered  tail,  from  the  So1en> 

hofen  Slates,  by  Henry  Woodward,   F.Z.S., 

with    ooloured  plate,    showing    the    exact 

appearance  of  this  fosail.      Vol.  ii.  p.  313. 
Bans  or  Ailsa  Cbaio,  by  Bobert  Gray,  to).  It. 

p.  114. 
Bibbs,  London,  by  Shirley  Hibberd.    VoL  tIL 

p.  167. 
BnuM  or  Pabadisb,  by  J.  G.  Wood,  F.Z.S., 

with  coloured  plate  of  specimens  in  Zoological 

Gardens  (frontispiece  to  toL  ii.).  Vol.  ii.  p.  GO. 
Coo  Fisn,  Bye  of,  its  Microscopic  Structures,  by 

T.  Spencer  Cobbold,  F.L.8.,  with  coloured 

plato.    VoL  i.  p.  190. 
CBivJiBA,  by  B.  Deakin,  M.D.,  with  oolonred 

plate.    VoL  Tiii.  p.  241. 
CoBDOB,  Haunts  of,  in  Pern,  Inr  W.  Bollaert, 

F.B.G.8.,  with  tinted  plate.    Vol.  i.  p.  278. 
O010BBI.LA  LjBTis,  a  new  British  Snako,  by  A.  D. 

Bartlett,  with  eokrared  plate.    VoL  iii.  p.  149. 
Oboss  Bills,  Chsnge  of  Plumage,  by  <*  an  Old 

Bnshman."    Vol.  Tiii.  p.  188. 
BiTi  r.  Fail,  The,  of  Jamaica,  (C!ppAa2op<«iti),  by  the 

Hon.  Bichard  HiU,  with  two  eats.     VoL  iL 

p.  167. 
DiooBcuLVS,  or.  Little  Dodo,  The,  I7  W.  B. 

Tegetmeier.    VoL  t.  p.  346. 
FisbEtbs:  BsmarksoB  Straotnrsa  and  Actions 

of  Iris,  by  Jonathan  CoQob»  VJj.8*    VoL  Till. 

9. 180. 


FiSBBs  found  at  Nice,  Alepocephoibu  and 
Chimarat  by  B.  Deakin,  M.D.,  coloured 
plate  of  ChiwMtra,    Vol.  riii.  p.  241. 

Fisn  PotsoB  OsoABs,  DIscoTery  of,  by  H.  Wood* 
ward,  F.Z.8.,  with  cot.    Vol.  t.  p.  263. 

Fors  HoxBBD  TairBK  Fisb.  The,  a  ^TatiTo  of 
England,  by  Jonathan  Couch,  F.L.S..  with  a 
cnt.    VoL  T.  p.  407.  * 

Prsn  WoBLB,  The,  at  Home.    Vol.  i.  p.  223. 

HoBB  Bills  {Bue^roiida)^  by  Alfred  B.  WaUseo^ 
F.Z.S.,  F.B.G.S.,  with  coloured  plate  of  the 
most  remarkable  specimen  in  Mr.  WaUsee's 
collection,  and  woodcut  of  skull.  Vol.  iii.  p.  309. 

Ltbb  Bibd,  of  An8trali.i,by  an  **  Old  Bushman," 
(Wheelwright).    VoL  Tii.  p.  14. 

Laxpbbt,  Sba,  Pttromvzon  marintu,  by  Jonalhsa 
Couch,  F.L.8.,  .with  oolonred  plate.  VoL  iL 
p.  411. 

Liz ABDs  (Fossil),  Flying,  of  the  Secondary  Bocks, 
by  Henry  Woodward,  F.Z.8.,  with  figures 
of  Pterodaetylui  brevirottrii,  ShampJkcryne*$ 
OemminoH,  aud  cooieotural  restoration  of  the 
same.    VoL  ii.  p.  419. 

Mbblib,  The,  Faleo  JBtaUm,  bj  Bobert  Gny.  VoL 
iii.  p.  27. 

MnrsraBLs  ov  tbb  SniBO,  Soxmbb  a  wo 
WWTBB,  by  Shirley  Hibberd.  VoL  iii.  p.  11|| 
ToL  iL  p.  19 ;  toI.  t.  p.  17. 

KiTTBHJAOK  Toad,  Notes  on,  by  Jonathan  Conch, 
F.L.S.  Vol.  IT.  p.  123.  The  Natterjack  in 
Ireland,  by  the  Hoo.Mrs.  Ward,  ooloared  plate 
and  map.    VoL  t.  p.  227. 

Nbw  Bbhtsb  8bakb.    See  OorentUa  ImvU. 

Owm™  . p»  FujBi,  Foasi]»  by  W.  W.  atoddart. 
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THE  mTBLLBCTUAL  OBSEBYBB. 


Ows»  Tn  Piawr,  by  J.  K.  Lord,  F^.S.  Vol.  viL 

p.  409. 
pABTiroaBB  ov  "Bmuqu,,  bT  B.  O.  Beru,  lirafc. 

Bengal  Surrey.    Vol.  ti{.  p.  S2S. 
Pxvouiir,  Thb  Kiko,  with    coloured   plate  of 

spedmen  at  Zoological  Gardena,  by  W.  B. 

Tegetmeier.    Vol.  Tii.  p.  403. 
FasAaAjrv,   Hosbbd;    or.   Homed    Tragopaaa 

(Oerionu  taiya),  by  ▲.    D.  Bartlett,   witti 

eoloared  plate  of  apedinens  in   Zoological 

Ghurdeni.    vol.  iii.jp.  69.    Notea  on  the  aame 

in  India,  by  B.  0.  BeaTan,   Lient.  Bengal 

Snnrey.    Vol.  iii.  p.  195. 
PlviijlOb,  Tariationa  in,  by  W.  B.  Tegetmeier. 

Vol.  iii.  p.  171. 
Pmov,  Viait  to,  when  inenbating  in  Zoological 

Oardena,  hj  Shirley  Hibberd.    Vol.  i.  p.  ISS. 
BsmLB,  Fbathxbbd,  m  Solenbofen  Slate,  aobae- 

qnently  olaaaed  as  •  bird.    See  ArditiopUrix. 

ToL  i.  p.  867. 


Sa&Iiov,  Hiatory  of;  Bcriow  of  tbe  Natsral  Hia- 

tory  of  the  Salmon,  by  William  Brown.     VoL 

ii.  p.  188. 
BtBBAHO  FxBHVfl,  of  the  geniM    OfmnHrut,   by 

Jonatbaa  Couch,  F.L.6.,  with  ooioored  plate 

and  two  outa.    Vol.  ii.  p.  1. 
Bavd  Oboobb,  New  British,  Sjfrrkaptm  panadoanu, 

by  Tbomaa  J.  Moore.    Vol.  ii.  p.  197. 
BnOKiiBBAOKa,  and  other  Kest-making  Fish,  by 

BeT.  W.Houghton,  M.A.,F.L.8.  Vd.Tii.p.2o9. 
Tavpols,  Beapiratory  orgaoa  of.    Vol.  iii.  p.  S88. 
'I'HBBB  SriKBS  Stioxuback,  its  Ova  and  Fiy,  by 

J.  H.  Horsfall,  with  woodcut.    VcL  r.  p.  4. 
Thb  SxxnBB,  Sxomtbb  ob  Sauxt,  by  Jonathan 

Conch,  F.L.8.,  with  figure.    Vol.  I.  p.  46. 
Batzit  Bob,  and  the  King  Parrot  of  Australia. 

by  an  "  Old  Bnahman.'^    Vol.  yrn.  p.  108. 
Bub  Fish  ab  a  Hoar,  paper  on  Entoaoa,  frequenting 

thia  fish,  with  tinted  platea,  by  T.   '* 

Gobbold,  M.D.,FJi.8.    VoL  ii.  p.  88. 


INVERTEBRATE  ANIMALS.   M0LLU8CA,   Eto.-RECENT   AND   FOSSIL. 


AOABX  XV  PhOTOGBAPOIO  BATKf  AXD  SOLUTXOirS. 

Vol.  i.  p.  378. 
AcDTBTA,  anppoeed  new.  by  Henrr  J.  Slack, 

F.G.8.,  with  illoatrationa.    Vol.  ▼.  p.  840. 
AiLBBA  ViLiosA,  the,  of  Dr.  Wallioh,  by  Henry  J. 

Slack,  F.G.B.,  illuatrated.    Vol.  iii.  p.  430. 
AjroHOBiiro  Mollitsxs,  Irr  W.Newton  Maccartney, 

Cor.  Seo.  Glacgow  liational  Society.    VoL  t. 

p.  816. 
Ann  ALB,  oriffin  and  tranafbrmation  of  (Qoatre- 

fages).    vol.  ii.  p.  96. 
AnMAusuLBa  nr  shb  WiirrBB,by  Profeicor  Bymer 

Jonea,  F.L.S.    Vol.  ni.  p.  118. 
Akooohta.— See  Swan  Muisel. 
Abackhid JB,  feet  of,  with  tinted  plate,  by  L.  Lane 

Clarke.    VoL  ill.  p.  167. 
AiiBifiA    Salika,  errstala  in  intestine  of,  by 

Henry  J.  Slack,  F.O.8.,  with  illustration.    VoL 

It.  p.  94. 
AirLAvciurA,  its  Toraeity  and  etomaoh  eurrenta, 

by  Hbbet  J.  Slack,  F.G.S.    Vol.  ▼.  p.  188. 
Bxva, instincts  of,  by  Shirley  Hibberd.  VoL  vi.p.  94. 
Bxsa,  AMD  TBBXB  COuKTXBVBrrs,  wlth  coloured 

plate,  by  H.  Noel  Humphreys.    VoL  i.  p.  166. 
BiBTLBa,  English,  and  their  Tropical  BelatiTca, 

with  coloured  plate,  by  H.  Noel  Homphreya. 

VoL  iii.  p.  1. 
0A9i>n-woBM8  Airs  niBTB  BovsBS,  obeervationa 

and  original  experiments,  by  KHsabeth  ICary 

Smee,  with  coloured  plate.    Vol.  t.  p.  307. 
OATXBnLLABS,  Poisouous,  by  H.  Noel  Humphreys, 

with  iUustrations.    VoL  ii.  124. 

CxrHALOBIPKOB    LuClTlAa,    A    KOTIVIB  VVW   TO 

BaiTAiB,  by  P.  H.  Gosse,  F.B.8.,  and  H. 

J.  Slack,  F.G.8.,  with  tinted  pbte  and  wood- 

cuts.    vol.  i.  p.  49. 
OmmtOMOTiDM,    or    Hairy.Backed   Animalcnlea 

(the  first  complete  history  of  this  family),  with 

two  plates  (numerous  figures),  by  P.  H.  Gosse, 

F.B.S.    Vol.  T.  p.  387. 
Ckhoxatia.— See  Fink  Monads. 
OiOAJDA,  New,  from  Csscade  mountains,  with  illus- 
trations, by  J.  K.  Lord,  F.Z.S.    Vol.  riii.  p.  428. 
OocxBOACS,  paraaitea  of.  with  tinted  platea,  oy  B. 

Bay  Lancaater.    VoL  Tii.  p.  337. 
Obistatblla  McoBiK),  With  coloured  plate,  by 

Ber.  W.  Houghton,  M.An  F.L.8.  VoL  vii.  p.  83. 
OBuroiBB.— -See  Sea  Liliea. 
CUTTLB  Fiaa,  shell  ol.    VoL  L  p.  174. 
Otavba,  Thb  Blto,  with  coloured  plato,  by  P.  H. 

Gosse,  F  Jt.8.    VoL  !▼.  149. 
Blm,  The,  and  ita  Insect  J£nemica,  by  Shirley 

Hibberd.    Vol.  U.  p.  191. 
BmoMOLOGiCAL  Baxblx,  by  W.  E.  Shuckard. 

VoL  iii.  p.  238. 
EmoMosTBACA  vBox  GxHOK,  by  the  Ber.  C.  H. 

Middleton.    VoL  It.  p.  217. 
EvTOKoraitACA,   Britifh  Ooeasio,  with  coloured 

plates,  by  G.  S.  Brady ,M.B.C.S.   VoL  vii.  p.  18. 
EaVwicosraACA,  Water  Fleas,  hj  G.  8.  Brady, 

M.B.C.S.,  with  Uloatrationa.   Vol  i.  p.  4)0. 


BvrozoA  n  Sirv  Fita,  by  T.  Spenoer  Cobbold, 

M.D.,  F.L.S.    Vol.  iL83. 
BsTOBOOLooT,  Beeent  Discoreriea  in,  withedkrarod 

platee  of  Tania  eehimocoeeitg.    VoL  iv.  p.  880. 
EOBOOB  Cavadbhbb  (the  remarkable  foenl  from 

the  Laurentian  Booka,  the  oldeat  known  animaL 

The  moat  complete  jwper  published  on  this 

■ul^ect).  by  W.  B.  Carpenter,  M J>.,  F.B.8., 

etc.,  with  two  platea,  one  ooioored  aod  ono  in 

tint.    VoL  Til.  p.  878. 
Ethbicbba.— See  liay  Fly. 
Flukbb,  by  T.    Spencer  Cobbold,  X.D.,  with 

ooioored  plate.    VoL  i.  p.  24. 
GAiTBoroDs,  Anatomy  and  Physiology  of,  by  H. 

Lawaon,  M.D.,  with  tinted  plate.  VoLiii.  p.876. 
Hazbt-Baoxbd  Ahikalcvlsb. — SeeChsBloootidflB. 
HxxBiropTBBA,  Feet  of,  with  tinted  plate,  by  L. 

Lane  Clarke.    Vol.  lU.  p.  350. 
IvtUBOBiA,  Diseaae  generated  by.    VoL  iv.  177. 
ijrtoaoBiAAiiDFBBMBBXAnoir,  Pasteur  on.  VoLiii. 

p.  870. 
iHTuaoBZA,  origin  of.    VoL  iL  n.  320. 
IffPoaoBXAL  LirB,  conditions  of.    VoL  1.  p.  86. 
InrusOBiA,  inflneoce  of  Mass  on  the  produotion  ot 

by  H.  J.  Slack.  F.G.S.    VoL  ii.  p.  166. 
InuBOBLi,  reproauotion  Balbiania'a  researches, 

with  illustrationa.    VoL  L  p.  463. 
Imbiav   Buildiv«  Ihbsot,   or  B.  C.   Bcavan, 

Lieut.  Bengal  Surrey,  with  muatrationa.   VoL 

Ti.p.314. 
Inxcra,  Mimetic  Analogy  among,  with  coloured 

plate,  b^  W.  B.  Tegetmeier.    Vol.  yi.  p.  907. 
IvsBCTs  isjurions  to  the  Ehn,  by  H.  Noel  Hum- 
phreys.    VoL  ii.  p.  28. 
LxBCH  LoBi,  introduction  to  Natural  History  oi 

Leechea,  by  the  Ber.  W.  Houghton,  M.A., 

F.L.S.    Vol  ii.  p.  354. 
LlxcHxa,  SvAiL  ( G<<wi<p>o«t<fg),  a  Monograph  of 

British  species,  by  Kct.  W.  Houghton,  M.A., 

F.L.8.,  with  ooloured  plate.    VoL  iriii.  p.  61. 
LspinorrBBA  Fbxsimo  ov  Fxbbb,  by  M.  G. 

Campbell.    VoLviLp.  178. 
Lira  XV  Dbbf   Sba,   reriew  of  Br.  WaUioh'a 

reaearohea.    VoL  iL  p.  884. 
LiTBB  Birrozooir  a  Cattlb,  by  T.  Spencer  Cob- 
bold, M.I)..  with  coloured  plate.  VoL  ij>.  116. 
Mat  Flt,  Tne,  with  two  platee,  by  the  Bor.  W. 

Houghton,  M.A.,  F.L.d.    VoL  tL  147. 
MiLOPBA»v8.— See  Sheeptick. 
Micao-LBPZDOPTXBA,  with  ooioored  platea,  by  L. 

Lane  Clarke.    VoLiiLp.  389.    Vol.  ir.p.  1. 
Mollusca,  British,  Dentition  of.  with  tinted  nlate 

(nnmeroua  flgurea),  by  the  Bct.O.  Bowe,  iLA. 

Vol.  ▼.  p.  67. 
MoKAB8,Pink,and  their  Bnemies,with  iUvatratiou, 

byHenryJ  Slack,  K.G.S.    VoL  tii.  p.  96. 
OmBTOiuv  VBBSATILX,  witb  tint««d  j^te,  by  the 

Ber.  W.  Houghton,  M.  K,,  F.L.S.  v  oL  iv.  p.  25. 
Pababxtio  labt^,  by  T.  Spenoer  Gobbold,  M.D. 

F.L.S.,  with  tinted  plate  and  lUuatratioos. 

VoL  ia.  p.  86. 


THB  IKTELLSCTUAL  OBSESYSB. 


PiiBL  OnnBi.*8ed  the  Pearl  bank  of  Tiniie* 

Telly,  bf    GlementB    B.  Merkhem,   F.8.A., 

r.B.G.8.    Vol.  iT.  p.  418. 
FiLOFaim  HASSASPAXAVUB.>-See  Indien  Bufldlng 

Inieet. 
Pbtsalia  TMLAQiOk,  PortogneM  Man  of  War, 

with  ooloored  plate,  br  H.  Nod  HnmphreyB. 

VoLii.p.833. 
FiiTii.U4  Tblaoxoa,  etmeture  of,  and  habits, 

lijQ,  0.  Wallioh,  M.D.,  F.L.8.    Tol.  ii«  p. 


TLjnuxwLLA,  restiuff  eggsoffbjH.  J.  Slack,  F.O.8., 

with  ooloored  plate.    Vol.  il.  p.  271. 
Fbosbav  AnxxALCirLXB,  br  Henry  J.  8UMdEaF.Q.8., 

with  iUoatratioiis.    Tol.  ilL  p.  20. 
FnBTGO*V8.— 8ee  Seraphim. 
Ptcvooovb,  or  Sea  Spiders,  bj  Oeorge  Hodge, 

with  tinted  pUte.    Tol.  iii.  p.  416. 
Ptowogoks,  Deyelopment  of.  by  Oeorge  Hodge, 

with  tinted  plate.    YoL  vii.  p.  191. 
8ABSI.L4,  A,bnilaingita  tttbe,by  P.  H.Goi8e,  F.B.8. 

Vol.  iU.  p.  77. 
Sba.  Lxlxxs,  paper  embodyingrecent diaeoTeiiee, 

by    Professor    Wyrille    Thompson.    LL.D., 

F.B.8.B.,  F.O.8.,  ete.,  witk  a  tinted  plate  of 

JPtntacrinuB  Caput  Medutm,    Vol.  tI.  p.  1. 
8BBAFHiM,The(SMimmla  or  PtmniMtMAeuminatayt 

with  tinted  plate,  by  H.  Woodward,  F.L.S. 

ToL  Iv.  p.  829. 


ShbiP'Tiok,  The  {VtlopkagitA,   with  eokmred 

plate  by  L.  Lane  Clarke,    vol.  It.  439. 
BazsLB-BBABura  Cbosvaoba  (Recent  and  Fossil), 

with  ooloored  plate,  by  H.  Woodward,  F.0.8. 

Vol.  Tiii  p.  881. 
Slzmomia.— See  Seraphim. 
Slvo,  The,  Longs,  Heart,  and  Blood-Yeesels  of, 

by  H.  Lawson,  M.D.,  with  tinted  plate.  YoL  ir. 

p.  106. 
SrisBB,  Diadem,  Habita  of,  by  Jonathan  Ooocb, 

F.L.S.    Yol.Ti.p.S86. 
Stab  Fzshbs,  British,  with  tinted  plate,  bj  O.  B. 

Brady,  M.R.G.S.    Yol.  iv.  p.  261. 
Sxalk-Btbd  Gbubtagba,  with  ttnied  plate,  by  O. 

8.  Brady,  M.B.0.8.    Yol.  iii.  p.  87. 
BWAV  MuBSBL  {Anodonia  cyqnea),  and  its  anatomy, 

by  the  B«t.  W.  Hoaghton,  M.A.,  F.L.8.,  with 

tinted  plate  and  cuts.    VoL  vi.  p.  67. 
ToHOPTBBis,  The,  by  P.  H,  Goese^  with  tinted 

plate.    YoL  iL  p.  149. 
YoBion,  Notes  on,  by  H.  J.  Slack.  F.G.8.  Vol.  !▼. 

p.  376.— See  Pasteur  on  Patielaction.    YoU  It. 

p.  100. 
YiBBOAB  Bblb,  DaTaine  on.    Yol.  nil.  p.  206. 
Watbb  Bbbtlb  Obbat,  The,  JDjfHeut  MarginaU; 

with  tinted  plate,  by  the  Bct.  W.  Hoaghton, 

M.A.,  F.L.S.    Vol.  Ti.  p.  482. 
Whxp  Wobm,  The,  by  T.  Spenoer  Cobbold,  M.D., 
F.L.8.,  with  tinted  plate.    VoL  ii.  825. 


BOTAHT,  ETO. 


Abavoakia,  the  Genos,  described,  with  tinted 

Slate,  1^  J.  B.  Jackson,  Coratcr,  Moseum, 
:ew.    Yol.TiL417. 

Gbbbtbot  on  Mount  Btna,  age  of,  by  Captain  B. 
Smith.    YoLTiLp.  867. 

Gtoads,  an  acconnt  of  this  interesting  family,  with 
tinted  plates,  by  John  R.  Jackson,  Curator  of 
Mnseum,  Kew.    Yol.  t.  p.  246. 

Dusom,  Hunting  for;  This  paper,  written  by 
the  best  authority  on  the  subject,  afford 
abundant  description  for  securing  choice 
ooUeotions  of  Diatoms.    Yol.  i.  p.  190. 

Sue,  and  its  Insect  Bnemiee,  by  Shirley  Hibberd. 
VoL  iL  p.  191. 

Fbbit  Sfobbs,  the  germination  of,  by  the  Ber.  F. 
Hewlett,  M.A.,  F.B.8.,  with  illnstrations. 
YoL  TiL  p.  82. 

Flowbb  Spots  ot  thb  Dbsbbt  (PBnu),  by  W. 
BoUaert,  F.B.a.8.    YoL  lu.  p.  161. 

FvvGX  NoTBS,  on,  by  the  Bct.  m.  J.  Berkeley, 
M.A.,  F.L.S.  The  first  of  these  papers 
appeared  in  toL  rii.  p.  46.,  is  of  an  introduc- 
tory character,  explaining  the  natural 
dlTisIons  of  these  plants.  No.  2.  Whito 
Spored  Mushrooms  (ring  bearers),  with 
ooloured  plates.  Yol.  riL  p.  16S.  No.  8. 
White  Spored  Agarics  (ringlees  or  eooentric), 
with  tinted  plates.  Yol.  tU.  p.  349.  No.  4. 
Bose  Spored  Mushrooms,  with  coloured  plates. 
YoL  viii.  p.  183. 

Fmroi,  Hybernation  of|  A  paper  detailing 
numerous  recent  observations,  showing  the 
true  character  of  maoT  objeots  refenred  to,  the 
reous  SeUrvHumf  with  Atc  illustralions,  by 
BeT.  M.  J.  Berkeley,  M.A.,F.L.S.  Vol.  Lp.288. 

Fmrei,  Besting  Spores  of  Certain  Species,  with  a 
tinted  plate,  by  the  Bct.  M.  J.  Berkeley, 
M.A.,  F.L.S.    Vol.  Ti.  p.  31. 

Finroira,  a  New  British  (^Sjparastit  Oritpa),  with 
ooloured  plates,  by  the  Kct.  M.  J.  Berkeley, 
M.A.,F.L.8.    YoLt.  p.  1. 

FuvousFooT  OB  Ibvxa,  The,  with  illustrations^ 
the  Bct.  M.  J.  Berkeley,  M.A.,  F.L.S.  The 
fungus  producing  the  hoirible  disease  known 
as  the  **  Fnnffus  foot  of  Lidia  "  was  sent  over 
to  Mr.  Berkeley,  and  this  paper  riTce  the  result 
of  his  iuTestigatians.    Vol.  u.  p.2i8. 

HoBBT,  Its  Ori^n  sad  Adulterations,  by  W.  W. 
Stoddard.   VoLiL90. 

Mact  Plant,  utilization  of.    YoL  It.  486. 

MoVADS,  Pink,  and  their  Bnemles,  by  Heniy  J. 
Slack,  F.a.8.,  with  illostntions.  YoL  Tii. 
^9ft. 


MoBTABS,  Vegetable,  with  a  tinted  plate,  1^  the 
Ber.  M.  J.  BerkelcT,  M.A.,  F.L.d.  Yol.  ri.  p. 
262.  Bzplaining  curions  aotioos  of  certain  fongi 
in  discharging  their  sporee,  with  exploeiTe 
force,  scattering  them  over  adiaoent  olijects. 

MOBSBB ;  A  series  of  papers,  by  M.  Qt.  Campbell, 
commenced  toL  iiC  p.  866,  and  ending  toL  tL 
p.  830.  Afford  a  guide  to  the  principal 
mosses  to  be  found  in  Great  Britain  at 
different  seasons.  These  papers  are  illus- 
trated with  woodcuts. 

Mossia.  on  the  Study  of.    Vol.  It.  42. 

Moss  rABABRBS,  or.  Parasitic  Fungi  Infesting 
Mosses,  with  illustrations,  by  the  Kct.  M.  J. 
Berkeley,  M.A.,  F.L.S.    Vol.  ii.  p.  8. 

Oassbor  Hbath,  Botaoising  at,  by  Shiriey 
Hibberd,  with  mustrations.    Vol.  It.  p.  266. 

Obohzss,  Golden  Netted-leaTcd,  with  coloured 
platee,  by  Shirley  Hibberd.    YoL  Tiii.  p.  401. 

Pababrbs,  Bao,  and  their  BeUtiTcs,  with  a 
tinted  plate,  bir  the  Bct.  M.  J.  Berkeley, 
M.A.,  F.L.S.  Vol.  T.  p.  147.  An  account  of 
Parasitic  fbngi  attacking  eggs  of  Fish. 

PiBTTTZAN  Babx  Tbbbs  and  their  Transplantation, 
by  Berthold  Seemaon,  Ph.D.,  F.L.S.,  etc.,  with 
Ulnstration.    VoL  iL  462. 

Plabtb,  Hsirs  of.  Vol.  riii.  p.  111. 

Savdal  Wood,  and  its  Commeroisl  Importaaee, 
with  illustrations,  by  Berthold  Beemann, 
Ph.D.,  F.L.8.    VoLiT.  73. 

Spxbabthbs  Aotukkalis,  NeottI  Spiralis,  or 
Ladies  Thessee,  with  illustrations,  oy  B.  L. 
Clarke.  This  paper  will  enable  beginners  to 
find  and  inTeatwate  the  Tcry  ouxioos  structure 
of  theee  beautiiul  orchids.    YoL  ii.  p.  196. 

YB6BTABLB  MoBTEOLoeT ;  Curious  illustration, 
with  sketch  of  a  branch  of  an  ash  grown  Kke 
a  stag's  horn.    VoL  ii.  p.  42. 

Vbobxabui  Htbbids,  ana  their  Progeny  f  the 
experiments  of  M.  Naudin.    Vol.  rii.  p.  11. 

VxvBOAB  PiiABT,  The,  Mlnuto  Structure  ol  by 
HenxT  J.  Slack,  F.Q.S.,  with  iUustrations. 
VoL  IT.  p.  238. 

YiVBOAB  Pi'AMT,  UtiUsation  of.    VoL  It.  p.  436. 

Wats  ov  thb  Gbokids!  A  paper  founded  on 
Darwin's  book,  and  afforduig  Tery  curious  in- 
formation of  remarkable  contriTanoes  in 
Orchids.    Vol.  i.  p.  387. 

Wood  Cabtzbos,  decay  of,  causes  and  remedies. 
VoL  Ti.  p.  862. 

WsLwiTOHStA  MiBABiLiB,  The,  with  tinted  plates, 
by  John  B.  Jackson,  Curator,  Muaeom,  Kew, 
Vol.  Tiii.  p.  424. 
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THB  nrrEIiLECTUAL  OBSEBYEIU 


MICROSCOPIC  ARTICLES. 
A  f^rMt  ftunber  of  tbe  Papers  relating  to  Botany,  Zo<Aog^t  eto.»  will  he  found  Co  hava  a  ICcroteopio 
character,  and  in  addition  to  this  very  nomerona  lut  of  artideB  speoiallj  designed  fiir  UitiioBoopistSy  uo 
following  may  bo  mentioned— 

Aids. TO  Micbobcopio  IirauxxT.— a  senes  of  papers  eonimenoed  in  VoL  vi.,  for  the  express  purpose  of 
aaaistiog  beginners  in  the  use  of  the  Microsoope,  by  affording  information  on  a  variig^  of  scientifio 
subjesta  directly  connected  either  with  the  use  of  the  instrument,  or  essential  to  the  understanding  of  the 
moat  interesting  objects  which  it  displays.  The flrat  article  (Vol.  vi,  p.  44)  refers  to  such  "  Considerationa 
£rom  Physics/^as  relate  to  the  minute  forms  of  life,  which  the  miorosoope  rereals.  The  Second  (Vol.  ▼!• 
p.  76)  explains  the  natnre  of  Capillary  and  Surface  Actions.  The  Thirol  (Vol.  vi.  p.  163)  refers  to  Heat 
and  Orguiisation.  The  Fourth  (Vol.  vi.  p.  428)  is  entitled  Kotes  on  O:^anio  Chemiatiy,  and  explains  some 
of  the  leading  facts  and  principles  of  that  important  branch  of  science.  The  Fifth  Paper  (Vol.  Tii.  p.  198), 
describes  the  Peculiarities  of  Simple  Forme  of  Life.  The  Sixth  (VoL  viii.  p.  43)|  relates  to  tiie  Diamina- 
tion  of  Objects;  and  the  Serentb  (Vol.  viii.  p.  111.)  Hsirs  of  Plants. 

Abihilcxtlis  XV  tbb   WivtsSj  by    Professor 

Symer  Jones,  F.R.S.    Vol.  -rii.  p.  118. 
Bbalb,  Dr.,  Preparations  for  Microscope.    VoL  tL 

p.  827. 
Caxpixtze's,  "The  Microscope  and  its  Berela* 

tions."  3xd  Edition,  reTiew  of.    VoL  ii.  p. 

8«8. 
OovsxKSSB,  Mr.  HigUey's.    VoL  nil.  p.  868. 


OaTETALS  Fos  MicsoBGOPi,  Directions  for  pre- 
Mring,  b7  Harry  Napier  Draper,  F.u.S. 
Vol.  yi,  p.  487. 

STBABTDTHsMicaoBCora.  A  Paper  explaining  the 
best  method  of  using  the  Microscope,  so  as  not 
to  fatigue  or  ii^ure  the  eye.    VoL  ii.  p.  427, 

Hxvra  ro  BsamaBswiTH  thb  Micnosoopa,  bT 
Professor  T.  Bymer  Jones,  F.a.S.  VoL  vL 
p.  243. 

loi,  Oreen,  by  Henry  J.  Slack*    VoL  y.  p.  61 . 

MiOBOsooPB,  Application  of,  to  Art  ox  Design 
(with  beautuul  drawing  of  an  echinus  apine), 
by  Henry  J.  Slack,  F.G.S.    VoL  i.  p.  111. 

MxORosooPB,  WnrnvALL  roa,  with  coloured  plate, 
by  the  Hon.  Mrs.  Ward,  an  interesting  account 
of  objects  fiiUing  on  the  deck  of  a  yacht. 
VoLT.p.l8. 


MzoaoscoPB,   Smith  and  Beek*s,  Popular,  with 

illustrations.    Vol.  ▼iivP>  66. 
MiCBoacopxo  Obtstals,  l/aio  aotd,  Bte.,  by  O. 

8.  Brady,  M.B.O.I.,  with  tinted  plate.  VoL  vii. 

p.  103. 
Micsoscopxo  PiTBSTTrrs,  with  notioe  of  '*01^eets 

for  the  Miorosoope,"  by  Ii.  Lane  COiike. 

VoL  ill.  p.  364. 
MxOBoscopxo  WBirnro,  Bvobatiko,  axd  Pbui** 

nro.   VoL  ii.  p.  298. 
MoLBcxTLAB  Motiova  in  LmHo  BoDiis,  with 

illuBtrations.    Vol.  ▼.  p.  269. 
OsnoTB  TiBwBD  TBBoneK  Ibsiotb  Ets,  with 

diagrams,  br  Thomas  Prinoe.  VoL  nil.  p.  SM. 
On-FimsTH  MxcBoscoPB  OBJBCttTB,by  Powell 

and  Lealapd.    Vol.  Ti.  p.  276. 
OVB-TwBLiTK,  Ross's  Ncw.    VoL  Ti.  p.  128. 
On-TwavrxBTH  Mxcboscopb  OBJBCTXvB,by  Smith 

and  Beck,  described.    VoL  iii^.  382. 
OpaqiTB  I&LuioHanoB  vbdbb  Hxan  Pdrass, 

with  diagram  of  Smith's  illuminator,  as  made 

by  PowoU  and  Lealand,  deseriptlTe  of  Mr.  B. 

Beck's  plan,  etc.    Vol.  Yiii.  p.  467. 
BSTBRsiBiA(3oi[PBX88oBiuic,New  (thebost  Ibrmof 

thisinstmmenthithertodsififlea}.VoL  iT.p.371. 


VISITS    TO    FIiAOES. 


A  DAT  irxTHTHi  FxBtD  Clubb  (Shropshire),  by 

Thomas  Wright,   MJL,   F.8.A.     VoL   ir. 

p.  396. 
AxtSA  Cbaio,  by  Bobert  Qnj.   VoL  W,  p.  114. 
AsPBCTs  ov  NanrBB  in  8.  Peru,  by  W.  BoUaert, 

F.B.O.S.    VoL  ii.  p.  831. 
Oavobs  or  TSB  OoLOBADo  BxTBB,  withoolooTed 

plate,  notes  on»  by  Q.  B.  IU>berts.   VoL  iT. 

p.  309. 
Oatb  OB  Bbklavab,  The,  by  Q.  B.  Boberts. 

VoLiiLp.  420. 
C&OTBLLT,  by  Henry  J,  Slack,  P.G.8.    VoL  Tii. 

p.  437. 
Obag  DisTBiOT  ExoiTBsxov  TO,  With  coloured  map ; 

a  guide  to  fossil  collectors,  by  Henry  Wood- 
ward, F.G.S.    VoLTiiLp.83. 
Dabtvoob  and  tieb  Dabt,  by  P.  H.Ckwse.  F.L.S. 

VoL  in.  p.  318. 
BaTPTUB  vilxjlgb  Ltvb,  with  a  oohnued  plate 
_    by  F.  W.  Fairholt,  F.S.A.    Vol.  Tii.  p.  823. 
EXKA,  Mount,  Viait  to,  by  Captain  B.  Smith. 

VoL  vii.  p.  367. 
F&OWBB  Spots  ob  teb  Dbssbt  (Peru),  by  W. 

Bollaert,FJt.O.S.    VoL  iii.  p.  161. 


IixaB  Volcavobs,  Giant's  Causeway  Distriet,  by 

D.  T.  Ansted,  M.  A.,  F.B.8.    YoL  si.  p.  174. 
Jamaica,  Seaside  Notes,  by  Hon.  Biehard  BUL 

VoL  111.  193. 
LitLABD,  Visit  to,  with  notes  of  the  "Old  Bosh- 

man'a  "  work.    VoL  ir,  p.  873. 
IiLAvonDBO,byHenryJ.Slaek,F.0.8.  Vol.iv.p.8. 
Lost  iv  thb  Bvsh,  by  an   <*  Old  Bnshman." 

VoL  Ti.  p.  263. 
Mdd  Voloavobs  abb  Salt  Labxb  ov  Obxhba, 

by  Prof.  D.  T.  Ansted,  M.A.,  F.B.B.  VoL  Tiii. 

p.  400. 
OixsaoTC  HiATB,  bj  Sbiriey  Hibberd.    VoL  fr. 

p.  266. 
Fonx  Hill,  Stafford,  by  J.  Jones.    VoL  It.  p.  08. 
SoABBoBOVSH,  The  Zoologist  at^  by  the  Ber.  G« 

Bowe,  M.A.    Vol.  ir.  p.  84. 
Tbb  JXiLM  AB  A  Savatobxuil  With  B  ooloorsd 

plate  of  Bgrptian  Sunset^  by  F.  W.  Falrhalt, 

F.S.A.    V(S.Tii.p.4. 
Vxswixrs,  Smoke  Bings  formed  by,  by  Chadea  Ch. 

Black,  M.A.    VoLiT.  p.  826. 
Walton  Hall,  by  the  Ber,  J.  O.  Wood*  X.A., 

F.L.S.    V6L]kp.407. 


HISOELLAHEOnS. 


ABOBiTBonntB,  Submarine,  with  illnstralion,  by 

Shirley  Hibberd.    VoL  IL  p.  339. 
Gattlb  PLAOUB,The,  and  Scientifio  Inrestigation. 

VoL  viiL  127. 
DovBSTicATXoB  OP  SoxsvcB,  The.    VoL  L  p.  471. 
FuBCTioirs  or  Abt,  The.    VoL  ▼.  p.  866. 
HifiTOBT  OF  A  RiTBB  Tabtk,  by  Shirley  Hibberd, 

with  illustration.    VoL  vii.  p.  88. 

IVBABIIT  AVD  CbIUB.     VoL  T.  p.  181. 


JMnrB*B  Mbmoib  oi  Hiotlow,  leviewed.   VoLi. 

p.  469. 
LxBB  IN  THB  Dbbp  Sba.    Vol.  ii.  p.  884. 
Nasobalxbt  Fxbli*  Clubs,  their  Work,  ete.,  }ff 

G.  S.  Brady,  M.B.C.8.    Vol.  rii.  p.  204. 
'OBtNXOMB  OV  BPISBXiaS  AXD  BtZBOOrXOik     Vol. 

Tiii.  p.  284. 
OBftABIBATlOV  ABS  LuB.    VoL  ii.  p.  183. 
TastbxvAbs*  Vol.  ii.  p.  116. 


INVENTIONS. 

A  Department  fop  describing  Interesting  Inrentions,  and  noTel  ^plieatioas  of  SeieBee^  WBB  erealed 
in  Tol.  Tii.  p.  76,  and  now  forms  a  regular  feature  in  eaon  number. 

,   ,       ,      ,  NOTES  AND  MEMORANDA. 

Bach  number  of  the  InUlUettud  Ob$trptr  ooaehsdeB  with  a  yaluable  seiiM  of  ZTotM  of  I>iaoortri«  i« 
TtxlooB  departments  of  Sdence,  etc.,  ete. 
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